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Adrian, E. D. (Cambridge). The activity of the mammalian 
olfactory apparatus. 

The electrical responses accompanying olfactory activity have been 
investigated in rabbits, cats, and dogs, A fine wire electrode can be 
thrust into the olfactory bulb throiifh an opening in the floor of the 
frontal sinus and the olfactory tract can be reached through the wall 
of the orbit. The results agree in general with those already found 
in the hedgehog. The current of air through the nose at each inspira- 
tion produces a series of large potential oscillations throughout 
the bulb and a discharge of impulses from the mitral cells. If the* 
inspired air has been exposed to clove oil, valerian, aniseed, &c., the 
discharge of impulses is greatly increased. The potential waves may 
increase in number, or may break d«wn into small rapid oscillations, 
the result depending on the nature and depth of the anaesthetic. 
Mechanical stimulation of the olfactory epithelium is effective and 
smoke blown into the nose causes an intense discharge. The response 
to an air current seems to depend in part on mechanical stimulation 
of the olfactory cells. The reactions of the olfactory pathway show 
many points of resemblance with those of the retina or the receivmg 
areas of the cortex, but it has not yet been possible to decide whether 
different smells produce different spatial patterns of activity, ’ 


Bachrach, E. (Paris). Propri^te thermo-r^gulatrice des cations 
aicalins et alcalino-teireux (physiologie et pathologie). 
Physiologie: Nos experiences (1941) ont montre une relation etroite 
entre la temperature des organismes et la composition chimique du 
milieu baignant leurs cellules. 

Les seb min^raux montrent une proprUti nouvelle: Us sont a la base 
de la fonction thermo-rdgulatrice. Ce sont les principaux facteurs 
biothermiques. Le cation joue le role actif. 

Nous distinguons deux groupes: les aicalins— sodium et potas- 
sium — le potassium surtout— permettent reievation de la tempera- 
ture ou augmentent la resistance aux temperatures eievees; les 
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alcalino-terreux — cakium et magnesium, surtout le magn&ium — 
permettent d’abaisser la temp^atur^ou diminuer la r&istance aux 
tempmtures elev^. Ba temperature des vertebres est fonction: du A 
(sels et sucresX de la nature des cationSy de leur quantiU respectm et 
du Import de celles-ci. 

Les caracteristiques biothermiques d^une fonction d^termin^ ne 
sent pas stables, mais contingentes, sous Tinfluence de la composition 
du milieu en Electrolytes. Suiv|jpt Porgane et la fonction envisagee, 
la position du point biothermi^ue et la marge du fonctionnement 
varient. Chaque cation parait imposer un point biothermique qui 
lui est propre. Exemple: Fonciionnement automatique du ventricule 
isole Helix. L’optimum thermique pour la frEquence des contrac- 
^tions est fixe a 36° en milieu EquilibrE de A = 0*55, i 31°5 en milieu 
NaCl, a 29° en milieu CaQ|, a 22° en milieu MgCli isotoniques au 
milieu EquilibrE. 


La temperature limite inferieure du fonctionnement automatique 
va de —2° (Centigrade) en milieu NaCl A = 0-55 k +44° en milieu 
NaCl 

isotonique = 6 ; soit un deplacement d'une caracteristique bio-^ 


thermique de 46^. Les tempEratures optima et limite supErieure du 
meme fonctionnement peuvent etre deplacees de 20°. 

En milieu NaQ roptimum thermique du fonctionnement auto- 
matique est k 
NaQ 


KQ 

Naa 

Ira 


= 14 k 


31°5 (fonctionnement bEtErotherme); en milieu 
37°4 (fonctionnement mammifEre), en milieu 


= 7 ^ 41° (fonctionnement oiseau). 


Pathologie: La fibre rEsulterait d’un dEsEquilibre cationique du 
sErum. 11 y a accumulation plus ou moins marquEe des cations Na*^ 
(parfois K+), et simultanEmcnt appauvrissement des urines en sels, 
surtout en Na+. 

HypothEse: Sous Tinfluence de substances EtrangEres ou de 
toxines, le fonctionnement rEnal est modifiE pour les sels, surtout 
pour Na+. 
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Bazett, H. C. (Philadelphia, Pa.). Temperatores in the arteries 
and veins in man. « 

The data reported were obtained by groups at the University of 
Pennsylvania and Climatic Research Laboratoiy. They indicate pre- 
cooling of arterial blood in transit to the periphery, owing to heat 
exchange with cooled blood returning in venae comites. Tempera- 
tures have been measured by thermocouples built into hypodermic 
needles (diameter 0-4 mm.) or by plastic covered wires of the same 
diameter introduced through a slightly larger needle. The latter can 
be passed along the vessel to distances of several centimeters and be 
left in place for hours. 

At a room temperature of 22 ° brachial temperatures ranged from 
36-3® to 37’1® and radial from to 36-5°. In a cold environment, 
( 4 ° to 1 8°) the temperatures ranged, brachial 3 1 ■ U to 36- T and radial 
2I’5* to 33-0®. In cold or neutral conditions temperatures in super- 
ficial veins were lower in peripheral than in more central localities. 
In a warm room the more peripheral veins might have the higher 
temperatures. 

When arterial temperatures were low, a rapid rise was obtained 
when the return of cooled venous blood was impaired by light 
compression. 

The data are interpreted as indicating mechanisms for regulating 
heat exchange. Precooling of arterial blood implies rewarming of 
venous blood by an internal exchange of heat, which economizes loss 
of heat to the environment. In warmth this effect is mmimizcd and 
venous blood is allowed to lose more heat during its return when 
diverted to a superficial course. 

Data are presented to indicate th^ an actual saving in heat 
exchange is attained by these reactions. Paradoxical changes which 
have been observed in skin temperatures also readily become expli- 
cable. Changes in blood temperatures are great and cannot be 
neglected in considering gas exchange, nor are the variations caused 
in blood viscosity negligible. The possible direct effects of large 
changes in temperature in the blood deserve more consideration. 
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Beyer, K. H., Sprague, J. M., and Verwey, W. F, (Glenol- 
den, Pa.). The selective inhibition of the renal tubular 
excretory mechanism for penicillin* 

The renal elimination of penicillin is by tubular excretion as well as 
by glomerular filtration. These combine to account in large measure 
for the wasteful physiological economy of the agent. Research deal- 
ing with the inhibition of the renal tubular excretion of penicillin 
has led to the synthesis of a new compound for this purpose and to a 
concept of its mode of action. 

The compound is 4'-carboxy-phcnyIrnethanesulfonaniIide, for 
;vhich we have proposed the name caronamide. 

It appears that the effect of caronamide is to inhibit selectively and 
reversibly a definitive component of the transport mechanism for the 
renal tubular excretion of penicillin and certain other compounds. 
This hypothesis is substantiated by the following findings: (1) The 
coadministration of caronamide depresses the renal clearance of 
penicillin to or slightly below glomerular filtration rate. (2) The 
compound inhibits the tubular excretion of penicillins F, G, K, and 
X, as well as that of para-aminohippurate. (3) The extent and dura- 
tion of this effect are dependent on the plasma concentration and 
rate of elimination of caronamide. (4) The rate of elimination of the 
caronamide itself is equivalent to the glomerular filtration, ammonia 
synthesis, or any other renal transport mechanism studied, such as 
those for glucose, amino acids, urea, and sulfonamides. (6) It does 
not influence materially systemic blood pressure and kidney volume 
at effective plasma concentrations. (7) Caronamide has a relatively 
low order of systemic toxicity, and (8) is rapidly absorbed when 
administered orally. 

Certain of these characteristics serve to distinguish the action of 
this agent from two mechanisms previously described whereby one 
compound could inhibit selectively the tubular excretion of another. 
These are: (I) The tubular excretion of one compound may be sup- 
pressed by the simultaneous excretion of another agent by the same 
transport mechanism, such as the ‘mass action’ inhibition of dio- 
drast excretion by phenol red, and the inhibition of penicillin excre- 
tion by p-aminohippurate. (2) Inhibition may result because the 
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effect of the agent is on a process that is essential to the integrity of 
the tubular epithelium and the body as a whole; such a process 
explains the glycosuria following the inhibition of glucose phos- 
phorylation by phlorhizin. 

The competitive inhibition of the renal tubular excretion of peni- 
cillin by caronamide may be likened to the in vitro competitive 
inhibition of the succinoxidase system by malonate. 


Henny, George C. (Philadelphia, Pa.). Electrokymograph: 
apparatus for recording cardiovascular phenomena utilizing 
the roentgenoscope. 

The elektrokymograph is an electrical apparatus which records on 
bromide paper variations in light intensity. Any physiological pro- 
cess which may be made to vary the intensity of light falling on the 
photo-sensitive surface of the pickup tube may be recorded. 

For recording motions of the cardiac border a standard medical 
fluoroscope is employed., The X-ray shadow of that portion of the 
cardiac silhouette to be investigated is limited by a lead diaphragm 
5 mm. by 20 mm. The X-rays after passing through the patient and 
the diaphragm aperture fall on a small piece of fluorescent screen in 
the pickup device. The cardiac shadow moves across the rectangular 
aperture, covering more of it in the diastolic phase and less of it in 
the systolic phase of the cardiac cycle. The X-ray shadow, moving on 
the small piece of fluorescent screen behind the diaphragm, produces 
a variation in intensity of the fluorescent light. The fluorescent light 
illuminates the photo-sensitive surface of the photo-electric tube and 
is there converted into a varying electric current which is closely 
related to the motion of the cardiac border. The electric current is 
recorded by the string galvanometer of a standard electrocardio- 
graph on 6 cm. paper which moves ordinarily at 25 mm, per second. 
The usual timing lines are also recorded. The electrical output of 
the multiplier phototube is sufficient to operate, without further 
amplification, the string of the galvanometer. The resulting records 
show surprising detail of the cardiac-shadow motion. 

By simultaneously recording the carotid pulse on the same strip 
of bromide paper as the electrokymogram, interpretation of the 
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heart border motion is greatly facilitated. Furthermore, a coordinat- 
ing time axis is obtained so that electrokymograms of various points 
of the cardiac and great vessel shadows made during one examina- 
tion may be closely aligned in respect to time. 

The apparatus will be described in detail and the features of the 
electrical circuit requiring special attention will be emphasized. 


Boone, Bert R. (Philadelphia, Pa.). Application of the electro- 
kymograph to the study of cardiorascular physiology. 

The elcctrokymograph, used with the fluoroscope, provides an 
apparatus specifically designed for the convenient recording of heart 
border and great vessel motions in the intact human subject. Various 
points on the borders of the cardiovascular silhouette have their own 
characteristic motions, atrial, ventricuiar, venous, arterial, or com- 
binations of two or more such motions. These motions may be 
characteristically altered in the presence of cardiovascular disease. 

Roentgen kymography has been used for the study of heart border 
motion but has failed to satisfy all requirements. The curves of 
motion on the roentgen kymograms are of small size and lack detail. 
(Their lack of definition precludes the effective use of optical magni- 
fication.) Roentgen kymograms are necessarily brief. Electro- 
kymograms, in contrast, are tracings with all the amplitude and detail 
of the familiar electrocardiograph and may be run continuously for 
as long as is feasible for an ordinary fluoroscopic study of the 
patient’s heart. In fact, electrokymography of heart border motion is 
accomplished with a fluoroscopic X-ray beam of ordinary routine 
intensity. 

The interpretation of electrokymograms of the various cardio- 
vascular border motions is facilitated by simultaneous recording of 
the carotid pulse, on the same strip of bromide paper, through the 
same lens system as is used for the string galvanometer of the electro- 
kymograph. By such means we have been able to identify five to six 
distinct phases in the motion curve of the left ventricle. Distinct 
phases are also demonstrable in the motion curve of other portions 
of the cardiovascular silhouette. Electrokymograms of motion of 
the left ventricular border are surprisingly like typical ventricular 
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volume curves. Likewise, electrokymograms from the borders of the 
pulmonary artery and aorta are surprising replicas of the typical 
pressure curves from these vessels. 

Electrokymograms have been found to be quite characteristic in 
cases of premature ventricular systoles, bigeminal rhythm, auricular 
fibrillation, bundle branch block, mechanical altemans, and myo- 
cardial infarction. 


Brull, Lucien (Lidge). Surgical treatment of experimental 
uremia. 

Salts of heavy metals (mercury, gold, uranium) produce toxic 
nephrosis and uremia when given in sufficient amounts, conditions* 
which are similar to those which eventually occur in man. For many 
years we have been considering the experimental relief of toxic 
uremia. By means of kidney implantation in the neck with Payr’s 
canulae, according to a technique which we used since 1931 (C R. 
Soc. Biol. 107, 248, 1931) for many experimental purposes, we were 
able to show in acute experiments (ibid. 118 , 811, 1935) that such 
kidneys may excrete within a short time the urea retained in the 
intoxicated dog. It is well known that when the intoxicated animal 
survives the stage of acute uremia, the kidney may recover its func- 
tions. The problem is to help the animal through the stage during 
which its own kidneys are out of action in order to provide more time 
for anatomical recovery. 

Series of aseptic kidney transplantations were performed in dogs 
by myself and Dr, L. Leftbvre, using brass and later on vitallium 
canulae. Dogs were nephrcctomised and when in full uremia after 
24 or 48 hours, a normal kidney was implanted in the neck. The 
ureter was catheterized with a glass or plastic canula. In some 
experiments the transplanted kidney survived for five days. 

The end of the preparation was due to several mechanisms: 
thrombosis of the arteries or veins, infection, loosening of ligatures^ 
eventually stopping of the secretion of the transplanted kidneys. 

The kidneys start secreting as soon as connected; they respond 
normally to water diuresis. Urea figures in blood drop by about 
one or two grams within 24-36 hours. The dogs do not try to remove 
the implanted organ, although no special protection is provided. 

7 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

We have shown previously {Arch, Intern. Physiol. 2, 257, 1940— 
BndU L. and Dor, M.) that kidneys from dogs killed up to one hour 
before and transplanted into living animals recover within a few 
minutes their functions. Such kidneys may be used for surgical 
treatment of toxic uremia. 

Chaucharo, B., and Chauchard, P. (ChStillon-sous- 
Bagneux). L’£lectrotonus somatog^e, une propri^t^ 
nonTeBe des p^ricaryones neuroniques. 

Quand on exerce une action (pharmacologique, electrique) localise 
sur une fibre nerveuse, on n’obscrve que des perturbations fonction- 
•nelJes localisees, par example une variation de chronaxie. Poursui vant 
nos recherches sur les mecanismes des processus de subordination de 
L. et M. Lapicque, variations de chronaxie des nerfs command^ k 
distance par les centres nerveux, nous avons eludie les effets d’une 
agression s’exercant sur les p^ricaryones (sensitifs dans un ganglion 
spinal, sympathiques postganglionnaires dans un ganglion sympa- 
thique, moteurs volontaires et sympathiques preganglionnaires dans 
la moelle). Si on applique k ce niveau soil une solution dilu^ d’une 

substance active sur le neurone (nicotine, aneurine, etc ), soit une 

anode ou une cathode (fautre electrode etant dans les tissus voisins), 
on constate une variation de chronaxie generalist A Tensemble du 
neurone jusqu’en ses plus lointaines fibres, et A lui seulement (possi- 
bilite de distinguer les fibres diverses d’un meme neif). Cest suivant 
Texpression de L. Lapicque, un ilectrotonus somatogine, soit un 
pouvoir sptial que possede le p^ricaryone de rAgler la chronaxie de 
tout le neurone en modulant la valeur de sa polarisation. 11 existe 
une action anelectrotonique avec diminution de chronaxie et une 
action catelectrotonique avec augmentation ; Tamplitude multipliant 
ou divisant de 5 A 10 fois les chiffres normaux. La propagation 
s’efiectue suivant un mode clectrotonique independant de I’influx: 
une ligature qui arrete celui-ci n’empthe pas la m^tachronosc 
somatogAne, que seule interrompt la section du nerf. 

Cette fonction du p^ricaryone, en rapport avec son pouvoir 
trophique, qui apporte un nouvel appui A la notion de neurone, 
seule dilftence iraportante entrc fibre et corps neuronique, est 
nonnalement mise en jeu par les neurones centraux sptiaux de la 
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subordination, ce que montre en particuiier T^tude d’une galvanisa< 
tion m^dullaire longitudinale (eflfets inverses des courants ascendants 
et descendants). 

Indiquons que le phenomene ne se produit que si le pericaryone 
est intact; il disparait par lesion, hemorragie ou action toxique ou 
^lectrique trop intense. 

Comme dans Telectrotonus, la metachronose s’accompagne de 
modifications de toutes les propri^t^ de la fibre: le temps utile varie 
comme la chronaxie; la sensibilite pharmacologique locale des fibres 
est modifiee et on peut k volonte par cette action centrale a distance 
fairc apparaitre ou disparaitre Teffet d’une intoxication locale de la 
fibre (par exemple nicotine pour les fibres sympathiques ou effet 
I^nt d’une ligature). 

Ajoutons que cette modification somatogene de la polarisation ‘ 
neuronique entraine des changements dans le taux de mediateur 
chimique lib^re a la Peripherie pour les neurones ganglionnaires 
sympathiques, curieux exemple d’une variation de mediateur non 
liee a I’infiux. 

* Pour plus de details, voir P. Chauchard, Revue Scientifi-]ue, 83, 89-98 
(1945), ct B. ct P. Chauchard, C. /i, Soc. BioL, 22 f^vrier 1947. 


Burridge, W. (Rangoon). The physiological atom* 

Inanimate objects set in terrestrial motion obey the law of natural 
stimulation discovered by stimulating beating hearts with adrena- 
line, viz. in living structures their natural stimulation according to 
its strength causes a corresponding development of energy which first 
remains in being and then dissipates after the stimulant has ceased 
to act. The natural stimulation of beating hearts, it should be 
observed, has its analogies in the effects which follow on pressing 
down a motor-car’s accelerator pedal and not in those of sparking 
the gases. 

The similarities show that the augmented functional capacity 
exhibited by naturally stimulated tissues depends on an increased 
velocity of suHaced particles moving in a frictional medium. Col- 
loids were first examined as the moving particles, because of 
Brownian movement, and deemed to move in the ordered fashion 
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of a regiment at drill whereas Brownian movement corresponded 
with that of a crowd on the same parade ground. 

The combustion of stimulants, however, could not supply the 
increased energy manifested by stimulated tissues. Hence the 
particles are self-propelled. Since also increased functional capacity 
does not travel, while an excitation does, the range of movement of 
the particles must be limited. But restriction by boundaries was 
found to confer on living matter the properties of a gas while 
orderly movements of the parade-ground type required additional 
forces to give an about-turn. Also there could be no halting or 
marking time because the law indicates that the particles are always 
in movement. 

An orbital system met requirements. Spherical or regularly shaped 
jcif-propelled satellites are not, however, compatible with orbital 
stability in a frictional medium, and any other shape would provide 
ruddered satellites capable of moving in their own circles. 

Colloids were thus ruled out as moving satellites but a salt-colloid 
complex of the type investigated by Macdonald meets nuclear require- 
ments. Its coagulativc neutralization would set in action forces 
leading to its own reconstitution, and set satellites free to wander 
in their own circles, which would be greater than their orbits. They 
would therefore wander into neighbouring systems and disrupt them. 
The satellites develop a frictional electric charge varying with their 
speed and opposite to that of the nucleus. 

With excitation as disruption of the orbital system, provision is 
made for (a) spread of excitation in all directions; (b) excitable 
tissues to behave as wound-up springs which automatically re-wind; 
(c) metabolic provision of energy; (d) a 10“ C. rise to double the rate 
of metabolism, but with friction preventing a doubling of functional 
capacity or speed. 


Chen, K. K. (Indianapolis). Digitalis-like substances. 

Twenty-one compounds which have a digitalis-like action were each 
assayed in groups of cats for comparison of their potency, as shown 
in the' following table; 
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Mean (Geometric) Lethal 
Dose ± Standard Error: 


Compound 

/ig. per 

kg. 

Adonitoxin 

191-3i 

17-5 

Cymarol 

99-4± 

6-51 

Glycoside A of Strophanthus sarmentosus 

112'3± 

5-38 

Glycoside B of Strophanthus sarmentosus 

16572 failed to kill 

Cheirotoxin 

U8-5± 

3-60 

Convalloside . . , . 

215-0± 

13-2 

Desgluco-hellebrin .... 

86* I ± 

3-70 

Evonoside 

838-7± 

119-5 

3-Methoxyacetyl strophanthidin . 

334-5 ± 

29-5 

3-Diethylacetyl strophanthidin 

1047 ± 

125-3 

3-Trimethylacetyl strophanthidin 

1799 ± 

188 

3-Bromoaoetyl strophanthidin 

7803 


3-Iodoacetyl strophanthidin 

677-8 ± 

19-5 

3-Trichloroacetyl strophanthidin 

453-9± 

27-9 

3-Phenylacetyl strophanthidin 

1061 ± 

89-1 

3-Phenoxyacetyl strophanthidin . 

334-8 ± 

48-7 

3-Dimethylaminoacetyl strophanthidin 

266-3± 

22-7 

3-DiethylaminoacetyI strophanthidin . 

262'9± 

40-5 

3-Di-rt-propyIaminoacetyl strophan- 



thidin 

355-4± 

47-9 

3-Di-«-butylaminoacctyi strophanthidin 

704-5 ± 

78-9 

3-Chloroacetylanhydrostrophanthidin . 

17120 failed to kiU 


The first eight glycosides were supplied by Professor T. Reich- 
stein, Basel, and the last six by Professor Robert C. Elderfield, New 
York City. The remaining seven derivatives of strophanthidin were 
prepared in our own laboratory. The results as shown in the table 
afford a good opportunity to correlate, as far as possible, chemical 
structure and cardiac activity. 

Studies were also made in frogs with adonitoxin, cymarol, glyco- 
side A of Strophanthus sarmentosus^ cheirotoxin, convalloside, and 
desgluco-hellebrin. Experiments were carried out to test the 
absorbability of these substances and their duration of action, but"^ 
the results were as yet inconclusive. 
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Daly, I. de Burgh, Duke, H., and Weatherall, J. (Edin- 
burgh). Pulmonary vasomotor nerves* 

The functional activity of pulmonary vasomotor nerve fibres issuing 
from the upper thoracic sympathetic chain has been tested in the per- 
fused living animal (dog) preparation. In this preparation the heart 
ventricles are replaced by two blood pumps and conditions are 
established for the separate study of the systemic and pulmonary 
circulations. Mechanical, nervous, and humoral processes regulat- 
ing the state of the two circulations can be investigated indepen- 
dently without the complication of changes in heart output. The 
replacement of the two heart ventricles by the two separate pumps 
is effected whilst the systemic arterial pressure remains within normal 
physiological limits. The respiratory centre and pulmonary vaso- 
motor responses may remain active up to 8 hours of perfusion. 

Stimulation of the upper sympathetic chain, the stellate ganglion, 
or the middle cervical ganglion may cause pulmonary vasoconstric- 
tion or vasodilatation. The cell stations for both types of fibre reside 
in the stellate and in the middle cervical ganglia. Under the condi- 
tions of our experiments a pulmonary vasoconstrictor response to 
sympathetic stimulation is more common than a dilator response. 
The pressure changes following unilateral stimulation amount to 
10-25% of the initial pulmonary arterial pressure. 

The constrictor response has been obtained under the following 
conditions in fully atropinised animals: (1) during the absence of 
artificial ventilation; (2) with positive or negative pressure ventila- 
tion; (3) in the absence of bronchomotor effects; and (4) at zero 
systemic arterial pressure. The last-named condition eliminates the 
possibility that the pulmonary vasoconstriction is due to an increase 
in the amount of Wood transferred from the bronchial vascular 
system to the pulmonary vascular system. 

The activity of the pulmonary vasoconstrictor or of the vaso- 
dilator fibres is not significantly influenced by eserine or by atropine. 
The constrictor response is suppressed or reversed by ergotoxine 
ethanesulphonate. The evidence obtained is not incompatible with 
the view that the lungs are supplied with adrenergic vasoconstrictor 
and adrenergic vasodilator fibres. 

The pulmonary arterial pressure rise following unilateral sympa- 
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thetic stimulation is equivalent to approximately half that produced 
by occlusion of the pulmonary arterial branch to one lung. 

The cervical vagosympathetic nerves also contain both pulmonary 
vasoconstrictor and vasodilator fibres. The origin and nature of 
these fibres have not been determined. 


Hardy, J. D., Shorr, E., and Du Bois, E. F. (New York). The 
influence of environmental temperature and estrogens on the 
basal metabolism of women. 

Calorimeter observations on seven normal young women with regular 
menstrual cycles published in 194F indicated that the basal meta- 
bolism, nude at an environmental temperature of 22 ° C., was about 
13% higher than at a temperature of 30-32'' C. One young woman 
with amenorrhea showed in this temperature range the level basal 
metabolism characteristic of men. 

Since this publication 47 additional calorimeter observations have 
been made on 3 women. One young woman greatly undernourished 
with secondary amenorrhea demonstrated the same absence of rise 
in metabolism in the cold. 

Two women about 50 years old with complete removal of ovaries 
and uterus were studied. One gave an average in the cold zone about 
8% higher than in the warm zone and the same result was obtained 
when she was given estrogens. The other castrate showed the level 
basal metabolism characteristic of men but when given estrogens 
during her menopausal symptoms responded with the rise in cold 
environment characteristic of young women. Five years later the 
administration of estrogens was not accompanied by this response 
to cold. 

Further studies are being made with and without estrogens and up 
to the present time no consistent estrogenic effect has been established. 
In an effort to find the details of temperature adjustment determina- 
tions are made of the total heat production, heat loss, skin tempera- 
ture, peripheral blood (low, radiation, convection, and vaporization. 

* Hardy, J. D., Milhoral, A, T., and Du Bois, E. F., /. Nutrition^ 21, 383 
(1941). 
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Ferguson, John H. (Chapel Hill, N.C. (U.S.A.)). Enzymes 
and enzyme-inhibitors in relation to blood coagulation. 
Making use of bacterial ^jiKwe-type activators, proteolytic enzymes 
of blood plasma (and products therefrom) are obtained in the active 
state and tested both for their protein-lysing effects and their actions 
in relation to the blood-clotting system. A hbrinogen-lysis method is 
the basis for a sensitive enzyme-assay technic, by which can be 
followed both the activation of the protease and its inhibition by 
various agents, including crystalline trypsin-inhibitors from pan- 
creas and soybean. In vitro clotting systems are constituted of 
purified reagents and it has been found that the active protease (not its 
kinase) has an important clot-aiding action of the *thromboplastic’ 
type. Proteolytic actions which modify the clotting mechanism 
apparently do not include thrombinolysis (with amounts of enzyme 
thus far tested). 

A more potent tryptase, however, is thrombinolytic and this 
action is inhibited by trypsin inhibitor. 


Fischer, Ernst (Richmond, Va.). Changes in protein during 
denervation atrophy and tiieir retardation by appropriate 
electrical treatment 

Total protein concentration diminishes by about 14% during denerva- 
tion atrophy of 25 days* duration (rabbit). Collagen concentration 
increases about reciprocal with the weight loss, but the increase in 
collagen content is somewhat less than expected under the assump- 
tion that the amount of collagen ptesent in the whole muscle remains 
constant. The amount of extractable actomyosin is diminished 
about 75% although non-collagenous protein is only decreased 
about 30%. The ratio of actin to myosin in actomyosin from dener- 
vated muscle is much higher than the ratio for normal actomyosin. 
In consequence, there exist distinct differences in the physico- 
chemical properties of the two actomyosins. 

Pure actin isolated according to Straub from normal and dener- 
vated muscles show no qualitative and only little quantitative differ- 
ences. Myosin extracted according to Szent-Gydrgyi and purified 
by repeated precipitations decreases about 85%, while the crude 
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myosin extract shows only a decrease of about 60% in protein 
content. 

Crude myosin extracts from denervated muscle have much lower 
adenosinetriphosphatase activity than those from normal muscle. 
This decrease is not due to an increase in inhibitory substances. 
With purification, the ATPase activity of the myosin increases more 
distinctly for denervated than for normal muscle, but the ratio of 
precipitated protein to non-precipitated is much smaller for myosin 
from denervated muscles. In contrast to myosin from normal 
muscle, the non-precipitated fraction of myosin from denervated 
muscle has retained some ATPase activity. The most purified myosin 
obtainable from denervated muscle (25 days, 40% weight loss) has 
an ATPase activity of about two-thirds of normal myosin. Calcula- 
tions of the total ATPase activity per gm. muscle from the ratio * 
and the activities of the various fractions reveal that after 25 days 
the ATPase activity is only about 15% of that of normal muscle. 

All these protein changes were brought about by denervation 
progress rather slowly for the first week, during which, as reported 
previously, also birefringence of the muscle fibers and total strength 
of the muscle per gm. muscle weight does not diminish appreciably 
despite the fact that a considerable weight loss occurs during the first 
week. 

Daily treatment of denervated muscles with appropriate currents 
is ^ective in retarding not only the weight loss but also some of the 
protein changes. Treatment applied to a leg in a joint position, so 
that the muscle contracts against high resistance, is much more 
efiective in retarding weight loss and protein changes than treat- 
ment in a position in which the muscle contracts freely against little 
or no resistance. 


Gantt, W. H., Hoffmann, W. C., and Dworkin, S. (Balti- 
more). The cardiac conditional reflex« 

That the heart beat is sensitive to strong emotional changes as well 
as to severe muscular exercise has long been known. What is its role 
in the conditional reflex independent of observable emotional states 
and of gross bo4iIy movements? Cardiac rates were studied to 
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auditory and visual stimuli before and after they were made signals 
(conditional stimuli) for an unconditional reflex (food or pain). 
Auditory or visual stimuli per se initially produced changes in heart 
rate (orienting reflex) which usually disappeared on repetition 
(Robinson), As these signals become transformed into conditional 
stimuli they evoke definite heart rate (HR) changes parallel To the 
salivary conditional reflex with food or the motor conditional reflex 
with pain. The modification of HR is specific for excitation and 
inhibition and for several other factors, e.g. amount of food (uncondi> 
tional stimulus), on which the conditional reflex is based— thus the 
increased HR is greater to signal for large (10 gm.) than for small 
(1 gm.) amount of food. Dependent on the state of the animal, the 
cardiac conditional reflex disappears with satiation, parallel to the 
salivary conditional reflex. The cardiac conditional reflex to the 
signal for food was often as great as to the eating of food. It varied 
from individual to individual, ranging from an increase of 10 to 40 
beats with 4 gm. food. (In some dogs the heart decelerated.) The 
respiratory rate generally paralleled the cardiac, but was not nearly 
as specific. The pattern of the changes are constant for a given 
individual. The cardiac conditional reflex apparently is the result of 
a central excitatory state; it occurs to an almost equal extent whether 
the dog is making any gross bodily movement. It is more sensitive 
than either the salivary or the motor reactions, with a shorter latent 
period and has the advantage of measuring the degree of inhibition, 
although it lacks the ease of quantitation of the salivary conditional 
reflex. It is more quickly formed but more difiOcult to extinguish 
(inhibit). Thus in an animal who apparently shows complete inhibi- 
tion of a conditional reflex measured by both salivation and move- 
ments, there may be persistent cardiac changes to a former signal 
lasting for two years after apparent inhibition. The persistence of 
the internal visceral change with absence of the superficial motor 
reaction, as well as of salivation, provides the basis for dichotomy of 
function and mal-adaptation. 
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Gemmill, Chalmers L. (Charlottesville, Va.). Effect of alloxan 
and theobromine derivatives on glycolysis. 

The effect of alloxan and theobromine derivatives was studied on the 
anerobic glycolytic activity of extracts of muscles of the frog. The 
anerobic glycolysis of glycogen to lactic acid was measured by the 
production of carbon dioxide from bicarbonate using Warburg 
vessels and manometers. Alloxan inhibited the production of carbon 
dioxide under the conditions of these experiments. The degree of 
inhibition was proportional to the concentration of alloxan. The 
inhibitory activity of alloxan was reversed by the addition of cysteine 
to the reaction mixtures. The results of the theobromine derivatives 
on glycogen glycolysis could be divided into three groups: (1) giving 
a primary stimulation followed by a secondary inhibition, (2) giving* 
inhibition, and (3) giving neither stimulation nor inhibition. In the 
first group are methyl (caffeine), ethyl, isoamyl, propyl, crotyl, 
methoxycthyl, and allyl; in the second group is butyl and in the 
third group methallyl theobromine. Theophylline, urethane, and 
2-amino pyrimidine have no effect on the rate of glycolysis. 


Kuffler, S. W., and Gerard, R. W. (Chicago). The small- 
nerve motor innervation to frog’s skeletal muscle. 

Small diameter motor nerve fibers which emerge in the spinal 
ventral roots differ from the well-known large motor fibers in many 
properties and in function. In the frog, the small fibers, as com- 
pared with the large, range around 5}i diameter rather thaiv 15 ft, 
conduct at 22*^ C. at 4 to 8 m/sec. rather than 10 to 40, have a threshold 
3- to 6-fold the most excitable large fibers, and are more easily 
blocked by novocaine and their neuromuscular junctions by cura- 
rine. The small fibers are not of sympathetic origin. A single small- 
nerve fiber normally innervates many muscle fibers, of which at least 
some also receive large-nerve motor innervation. Small-nerve motor 
activity is easily detected if large-nerve stimulation is avoided by 
(1) complete dissection isolation of small-nerve fibers, (2) pressure 
or polarization block of a trunk, or (3) appropriate reflex stimulation, 
c 17 
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A single stimulus to a small-nerve fiber evokes practically no 
mechanical muscle response. At frequencies above 3/sec., local con- 
tractions are observed in small transparent muscles, and at fre- 
quencies over lO/sec. distinct shortening and tension is set up in 
innervated muscles. Contractions are finely graded with stimulation 
frequency, are not propagated but local, confined to junctional 
regions, and are accompanied by potential changes (called small- 
nerve junctional potential, s.j.p.) which resemble theendplate poten- 
tials (e.p.p.’s) of cuiarized skeletal or normal crustacean muscles. 
The tension produced by the small-nerve system, evoked reflexly or 
by direct small-nerve stimulation, can reach at least 10 to 20% of 
the maximal single twitch tension. The small-fiber tension is optimal 
at lower resting tensions than is optimal for a maximal twitch. When 
the nerve to, say, the semitendinosus is briefiy tetanized with stimuli 
which excite the small nerve fibers as well as the large, and not when 
the large only are stimulated, a prolonged feeble tension outlasts the 
tetanic shortening. 

Small nerve discharges are frequently present during apparent rest 
in spinal or lightly anaesthetized frogs and sj.p.’s can be recorded 
from the surfaces of many muscles. When all disturbance is carefully 
avoided these fade out. Appropriate reflex stimulation Can augment 
or inhibit these discharges. Refiex activation is obtained from touch 
to the skin rather than stretch of muscles, and results from electrical 
excitation of cut ipsilateial or contralateral nerves. In the case of 
nerve stimulation, small-fiber reflexes appear without the usual 
motor twitch responses, when stimuli arc of low intensity and 
frequency. 


Glees, F. P., Liddell, E. G. T., and Phillips, C G. (Oxford). 

PostnniJ and motor fuoctioiis of sopraspinal neire levels. 
The effects have been studied, on the posture and locomotion of 
cats, of pyramidal section, decortication, excision of the sigmoid 
gyri, dectrolysis stereotaxically of the caudate and the lenticular 
nuclei, sevmlly or combined. Observation ranged from periods 
of three weeks to seven years, with terminal histological definition 
of the ledons. Simple locomotion such as walking on the floor was 
18 
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compared with ability for more skilled motor performances such as 
jumping, climbing, chasing a ball of paper, and walking along the 
rungs of a horizontal ladder. Cinematographic records have been 
made. 

None of these functions is seriously disturbed by any single lesion, 
although the most vulnerable locus is the cortex cerebri. Even 
combination of striatal with pyramidal or pyramidal with cortical 
lesion did not often cause much disability of simple locomotion, 
across a level floor, but did produce serious derangement of more 
skilled performances such as walking on a ladder or up a wire net. 
A constant feature is crossed extensor hypertonia, which becomes 
apparent when the animal is suspended above the ground, but this 
hypertonia is largely or completely suppressed in simple locomotion 
and interferes hardly at all with it. 

Our conclusion is that in the cat simple locomotion is performed 
without any constant over-riding control coming from the cortex 
cerebri or basal ganglia, or via the pyramidal tract. Moreover, 
disabilities, which might be expected as a result of their absence or 
dysfunction to interfere with locomotion, tend to be overcome so 
that spino-medullary levels perform simple locomotion correctly. 
On the other hand, movements more complex than simple locomo- 
tion need these higher loci for their accurate performance. 


Haldane, J. B. S. (London). The acdon of high-pressure oxygen 
on man. 

When a human being breathes oxygen under pressure, the first 
symptoms observed may be pulmonary or nervous. Thus Case and 
Haldane^ both unusually resistant to the nervous effects, noticed 
bronchial irritation after 370 minutes at 2^ atmospheres, and had 
definite though slight bronchitis after S20 minutes. In many people 
at this pressure, and in all at higher pressures, nervous symptoms 
occurred before pulmonary. These symptoms included epileptiform 
convulsions with loss of consciousness, jactitation or diaphrag- 
matic clonus without loss of consciousness, tonus followed by 
fibrillation of facial muscles, and a variety of subjective symptoms, 
including visual hallucinations, but not mental confusion. Though 
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there were usually warning symptoms before a convulsion, this was 
not always so. 

The time of onset was extremely variable. Thus in 17 experi- 
ments at 3-7 atmospheres, Spurway lasted an average of 45 minutes, 
but the times varied from 13 minutes with a convulsion to 88 minutes 
with only facial twitching. The differences between individuals were 
very great, and Haldane was so far sensitized after a year’s experi- 
ments that he developed jactitation within 6 minutes at atmospheric 
pressure. 

The sensitivity to high-pressure oxygen was markedly increased 
by exercise, by carbon dioxide at partial pi^sures above 3% of an 
atmosphere, and by other influences. The pulse rate was not always 
affected, but sometimes fell below 40 per minute. 


Harvey, A. M., Grob, D., Lilienthal, J. L., Jr., and Jones, 
B. F. (Baltimore, Md.). Observations on the effects of 
di*isopropylfinorophosphate on human subjects. 

0i-isopropylfluorophosphate (DFP) inhibits cholinesterase (ChE) 
activity irreversibly. The effects of DFP have been studied in over 
100 human subjects. 

The ChE activity of plasma, which is exquisitely sensitive to 
DFP, falls precipitately to 10% of control level after the injection 
of 0-5 to 3 mg. of DFP. The regeneration of plasma ChE after DFP 
was depressed in subjects with hepatic disease indicating that this 
protein enzyme is elaborated at least in part in the liver. The ChE 
activity of the erythrocyte was less sensitive to DFP but continued 
administration produced profound depression. The regeneration of 
erythrocytic ChE proceeded in linear fashion with reappearance of 
1% of control activity each day, a value equivalent to the daily 
production of new erythrocytes. 

The administration of single large doses of DFP (2-3 mg.) or 
repeated smaller daily doses (1-2 mg.) produced a train of symptoms 
which mimicked the effects of cholinergic substances except that 
peripheral vasodilatation and hypotension were not noted. There 
was hdghtened activity of the gut, weakness and fasciculation in 
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skeletal muscle, and many signs of increased excitability of the 
central nervous system. 

The action of DFP on the gut was measured by intubation of both 
small and large intestine which revealed that the bowel developed 
great spontaneous overactivity which persisted for 4-6 hours after a 
single dose. Although spontaneous overactivity subsided then, the 
gut retained for days an exquisite sensitivity to minute doses of 
DFP and other stimulating substances (neostigmine, pitressin). The 
spontaneous activity due to DFP was suppressed temporarily by 
various depressing substances (atropine, morphine, demerol). 

The action of DFP on neuromuscular function was studied by 
intra-arterial (brachial) injection and recording of the electromyo- 
gram in response to maximal stimuli of the motor nerve. DFP 
produced fasciculations, sweating, and profound motor weakness 
restricted to the injected area and these phenomena persisted for 
days. The accompanying electromyographic phenomena were repeti- 
tive responses to single stimuli, depression of the second response to 
paired stimuli and fluctuating responses to a train of stimuli. Pre- 
treatment with neostigmine blocked the action of DFP, but when 
administered after DFP intensified the latter’s effects. 

The daily administration of DFP produced the following changes 
in the electroencephalogram: increased frequency and potential, 
increased beta rhythm and large slow waves compatible with epilepsy. 
These abnormalities were suppressed immediately by the intravenous 
injection of atropine. The administration of DFP to two subjects 
with spastic paraplegia of the legs produced greatly increased spas- 
ticity in the legs without changes elsewhere. These effects of DFP, a 
lipoid soluble anticholinesterase which penetrates the central nervous 
system, are compatible with the hypothesis that the acetylcholine 
cycle plays an important role in central neural function. 


Hawkins, R., and Mendel, B. (Toronto). The selective in- 
hibition of pseudo-cholinesterase by diisopropyl fluoropbos- 
phonate* 

Diisopropyl fluorophosphonate can inhibit both true cholinesterase 
and pseudo-cholinesterase but lower concentrations of this com- 
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pound arc required for the inhihiuon of pscudtKhohuesterasc than 
of true cholinesterase. With appropriate concentrations of diiso- 
propyl fluorophosphonate it is therefore possible to inhibit selec- 
tlvely* in a mixture of pseudo-cholinesterase and true cholinesterase, 
the activity of pseudo-cholinesterase without affecting the activity 
of true cholinesterase. 

Since acetylcholine is hydrolysed in vitro not only by true cholin- 
esterase but also by pseudo-cholinesterase, measurements of cholin- 
esterase activity in which acetylcholine is used as substrate can yield 
no information regarding a correlation between the degree of inhibi- 
tion of true cholinesterase by diisopropyl fluorophosphonate and 
the effects resulting from this inhibition in vivo. True cholinesterase 
is the enzyme responsible for the hydrolysis of the acetylcholine 
released at nerve endings and it is the degree of inhibition of this 
enzyme which must be determined when a correlation between anti- 
cholinesterase action and pharmacological effects is sought. 


Higgins, George M. (Rochester, Minn.). Effect of synthetic 
lactobadlliis casei factor on the blood changes induced by 
gastrectomy in the rat* 

Synthetic L. casei factor (folic acid) has proved effective in control- 
ling certain clinical as well as experimental anemias. Granulocyto- 
penia, induced in animals by giving sulfonamides or sulfones, was 
corrected by L. casei factor. Granulocytopenia, often occurring 
spontaneously in animals, was corrected by the factor. Neutro- 
penias induced by bone marrow depressants, however, did not 
respond. Those blood dyscrasias, induced by drugs which alter the 
bacterial flora, appear to improve by the administration of L. casei 
factor. 

The total removal of the stomach from rats incites a severe blood 
dyscrasia. This includes microcytosis, lowered hemoglobin level 
and reduced granulocyte count. Ferric ammonium citrate improves 
the blood picture. When given with liver protein the dyscrasia may 
be entirely corrected. This report covers the results of giving L. 
casd factor to gastrectomized rats in which a microcytic hypo- 
chromic anemia had persisted for five months. 
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Twenty-four healthy adult male rats, weighing from 310 to 
320 gm., were selected. Sixteen were gastrectomized; eight were not 
gastrectomized, serving as controls. All were fed a purified diet, of 
sucrose, vitamin-free casein, com oil, and a salt mix. All vitamins 
were adequately provided. Fpod intake was recorded. Animals 
were weighed at frequent intervals. Blood, obtained from the heart, 
was sampled at three, six, twelve, and twenty weeks after operation. 
After the last sampling L. casei factor (kindly furnished by Lederle 
Laboratories, Inc.) was provided in the diet, at a level of 100 micro- 
^ grams per gm. for fourteen days; the blood was again sampled. 
L. casei factor was then given intraperitoneally (4(X) micrograms per 
day) for fourteen days. The blood data were given assembled. 
Results: (1) Gastrectomized rats consumed on the average 15% 
less calories than their non-gastrectomized controls. (2) Gastrec- * 
tomized rats gained weight for several weeks after operation but 
then rapidly lost weight, although taking adequate amounts of food. 
(3) The administration of L. casei factor, either in the diet or paren- 
terally, did not change the erythrocyte count, the erythrocyte size, 
or the hemoglobin level of gastrectomized rats. The total number of 
granulocytes increased from 1,9CI0 per cubic millimeter to 7,200 
when the vitamin was given in the diet and to 11,100 when given 
parenterally. L. casei factor was without effect on the number or 
size of erythrocytes but induced marked stimulation of all myeloid 
elements. 


Himwich, H. E., Himwich, W. A. (Edgewood), and Etsten, B. 
(Albany, N.Y.). The functional organization of the central 
nervous system as observed in pentothal anesthesia. 

In previous work on patients receiving the insulin treatment for 
schizophrenia we found that the symptoms of hypoglycemia 
appeared in groups which as a working hypothesis may be linked 
with the functional pattern of different levels in the neuraxis. In 
the present investigation of pentothal anesthesia a similar sympto- 
matic analysis was made and in addition, the physiologic basis for 
the clinical changes was studied. Blood wqs drawn simultaneously 
from both internal jugular veins and the femoral artery to determine : 
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(1) the right and left cerebral AVOf differences and (2) the right and 
left cerebral blood flows according to the method of Keiy and 
Schmidt, both (1) and (2) being necessary to calculate cerebral meta- 
bolic rate. The cerebral oxygen utilized was greater on one side than 
on the other with average values of 3-9 cc. oxygen/100 gm. tissue/ 
minute and 2*7 cc. oxygen/IOO gm. tissue/minute. Because ofdhe 
asymmetric distribution of the cerebral venous return it was con- 
cluded that the higher value includes the metabolic component of 
the cerebral hemispheres. 

The subjects were anesthetized with a 1 % solution of pentothal 
administered intravenously. The induction of the anesthesia was 
intentionally slow in order to avoid the telescoping of the stages 
which usually occurs during a fast induction. The average rate 
during anesthesia is 2-1 cc. oxygen/ 100 gm. tissue/minute, a reduc- 
tion of 36% from the control value. The reduction in metabolism 
was not equal throughout the brain. The pattern of pentothal 
anesthesia shows that cortical oxidations are depressed earlier and 
more profoundly than those of the rest of the brain. The clinical 
signs exhibited a simitar progression down the neuraxis starting with 
the cerebral hemispheres. Stage I, Clouding, and then through a 
series of steps gradually extending to the medulla obloitgata : Stage 
II, Hypersensitivity; Stage III, Surgical Anesthesia; Stage IV, 
Impending Failure. The clinical changes may be explained in part 
by a descending inhibition of cerebral oxidations but because some 
of the signs appear to be out of proportion to the metabolic depres- 
sion it is concluded that a second factor, specific effect on nerve 
function, is also operative. 

Jacobson, Edmund (Chicago). The measurement and treatment 
of Derrous states by physiological methods. 

This international meeting comes at a time when in every country 
many people have been left in a state of nervousness and emotion 
following the trials and tragedies of World War II and when many 
are still striving to adjust themselves to the changes which have been 
suffered and to the uncertain future. Therefore it seems altogether 
fitting and proper to submit here a cumulative summary of what 
progress has been made in this laboratory and in this clinic and 
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previously in the Physiological Laboratory of the University of 
Chicago toward the development of a sounder understanding of 
nervous and emotional states in man, their measurement and their 
treatment, by methods which derive from physiology. 

Like any other science, an applied physiology must depend upon 
measurement. Otherwise, divergent views, ‘schools of thought’, and 
unrecognized speculation will continue. 

We have employed three successful systems : (I) amplifier-galvano- 
meter assemblies (1928-32); (2) the neurovoltmeter, in which action- 
potentials are rectified ; (3) the integrating neurovoltmeter, by which 
potentials can be plotted against time, eliminating photography. 

Measurement furnishes objective criteria for diagnosis and for 
testing the value of any therapy. 

In the intact organism, using platinum wire or surface electrodes, 
controlled measurements of nervous and mental phenomena require 
accuracy to a fraction of a microvolt. Limiting the frequency ranges, 
I have thus measured; (1) tonus and muscular contraction; (2) dis- 
charges in peripheral nerve in man without anesthetic; (3) the 
influence on normal individuals of certain stimulants and sedatives, 
and (4) uterine tonus and responses. 

The electrophysiology of mental activities deserves special men- 
tion. Our evidence indicated that imagination, reflection, and other 
moments of mental activity are not confined to closed circuits within 
the brain, but are specific physiological, muscular acts. 

The controls of the efforts of man, both ‘mental’ and physical, are 
his striated muscles. As these relax, especially when residual tension 
diminishes or disappears, reflexes decrease, the blood pressure falls, 
respiration becomes slow and shallow, spastic viscera relax and 
every system shows lowered activity, including ‘the mind*. 

Accordingly, we find that it is physiologically impossible to be 
nervous or emotional and relaxed at the same time. Since 1918, 
progressive relaxation has been applied to common nervous and 
psychiatric disorders, to fatigue states, to alimentary spasticity includ- 
ing colitis, to arterial hypertension, and other conditions. Cultivation 
of relaxed habits requires faithful practise. During the war, 15,000 
Naval Air Cadets received this training. Doubtless relaxation tech- 
nique belongs not only in the clinic; it should reach the masses 
through instruction in elementary and higher schools. 
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Jaques, L. B. (Saskatoon, Sask.)- The use of sUicones in con- 
troDing the coagulation of the blood. 

The silicones are a group of complex polymers containing silicon, 
which possess marked water-repellant properties. Several of these 
have been tested for their effect on blood coagulation. It has been 
found that one of these (Dri-Film # 9987) when applied to glass- 
ware, &c., markedly delays the clotting of blood. This effect appears 
to be due to protecting the blood from the coagulant influence of 
foreign surface, since the blood clots normally when transferred to 
glass. The material can be applied to syringes, needles, cannulae, Sec, 
The silicone surface does not prevent clotting due to thromboplastin 
released from damaged tissue. Hence it is necessary to prevent con- 
tamination of the blood with thromboplastin. Using this material 
with a suitable technique, it has been possible to obtain blood which 
remains unclotted for several hours, thus providing blood free of 
anticoagulants for physiological experiments. Blood thus prepared 
has been used as the perfusion medium for the isolated dog liver. 
This has permitted the demonstration of the significance of the 
blood in the liberation of histamine and heparin from the liver by 
peptone and also the study of factors affecting the blood platelets. 
Finally the material has been found of value in routine^aboratory 
use in cannulae, &c. 


Dobson, E,, Kelly, L., Jones, H., and Gofman, J. (Berkeley, 
d^alif.). Radioactire substances specifically localized in liver, 
spleen, or bone marrow. 

A colloidal form of chromic phosphate which is inert and nontoxic 
has been used by the authors for several years. Given intravenously 
it localizes specifically in the liver and spleen but where particle sizes 
are encountered that are large enough to occlude capillaries these 
particles are found in the lungs. Chromic phosphate has been used 
to give specific irradiation to the spleen and liver when injected 
intravenously. The efficiency of phagocytosis of this compound is 
great, so that practically all of it is removed in a single passage 
through the liver. It can be used experimentally for the indirect 
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measurement of liver circulation. Other compounds of radioactive 
isotopes have been studied which have similar properties. Radio- 
active gold sol, suspensions of calcium phosphate, strontium phos- 
phate, and ferric phosphate have a similar rapid uptake by the liver 
and spleen. These less inert substances dissolve and are translocated 
in the body whereas the chromic phosphate remains in the tissue 
indefinitely. 

Colloids of yttrium and zirconium which are also inert have been 
prepared. Some of these go rapidly to the liver and spleen as do the 
above-mentioned colloids; some have a •tendency to stay in the 
circulating blood for long periods of time; some seem to have high 
specificity to phagocytosis in the bone marrow. The distribution of 
colloids to liver, spleen, or bone marrow seems to depend upon somft 
combination of physical properties which is as yet not understood. 

Irradiation of the liver specifically by these colloids is usually 
tolerated in ranges of 500 to 100,000 r. in rats and mice when the 
radiation is from a single administration of radioactive chromic 
phosphate. Much destruction of liver tissue takes place with the 
upper dosages and the animal seems to recover only when sufficient 
time has elapsed to allow for elimination of radioactivity by decay 
and a subsequent regeneration of the lesser-irradiated peripheral 
edge of the liver. The bone marrow can be deleted by this form of 
radiation. 


Jones, H., Kelly, L., and Lawrence, J. (Berkeley, Calif.). The 
depression of desoxyribose nucleic acid metabolism by liver 
irradiation. 

Hevesy has reported an indirect effect of irradiation on the desoxy- 
ribose nucleic acid metabolism of neoplastic tissues. His work used 
bilateral tumors, one of which was irradiated, and he measured 
desoxyribose nucleic acid metabolism by the rate of radioactive 
phosphorus incorporation into desoxyribose nucleic acid. 

Using radioactive colloids which localize in the liver, the liver was 
specifically irradiated in tumor-bearing animals. A great depression 
of desoxyribose nucleic acid metabolism was obtained in the neo- 
plastic tissues when the dose of liver irradiation reached approxi- 
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mately 2,000 to 3,000 r. and this effect appears to be the same 
whether the irradiation was expended in four hours or in two days. 
Animals injected with methylcholanthrene in colloidal form (0 5 of 
a milligram intravenously) showed an increase in desoxyribose 
nucleic acid metabolism. 


Jones, H., Dobson, E., and Lawrence, J. (Berkeley, Calif.). 
Tracer studies of |>]ood-tis5ue perfusion rates at rest and 
a new criterion of blood mixing times. 

Inert gas exchange of the body and parts of the body is measured by 
.exchange of body nitrogen and the use of radioactive inert gases, 
argon, krypton, and xenon. The resting circulation to muscle and 
connective tissue lies between 5 and 25 cc. of blood per liter tissue 
per minute. For fat it is less than 10 cc. of blood per liter tissue 
per minute. Radioactive colloids used in liver circulation studies 
place the blood tissue perfusion rate of the liver at approximately 
one volume of blood per liter per minute. Circulation of the thyroid 
as measured by the uptake of radioactive iodine is 10 volumes of 
blood per liter per minute. The circulation to the brain is measured 
by radioactive gas exchange as 0-7 volumes of blood per liter per 
minute. 

The distribution of the cardiac output to the viscera in gas 
exchange experiments accounts for 70% of the cardiac output, and 
this is in accordance with the perfusion rates of the organs as reported 
here and obtained from the literature. The average perfusion rate of 
the carcass is less than 20 cc. per liter tissue per minute at rest. Gas 
exchange measurements during exercise show an increase in blood- 
muscle perfusion rate of 100 to 500 cc. per liter tissue per minute for 
heavy, steady-state exercise. 

The rate of blood mixing at rest should theoretically be long con- 
sidering the pool of blood that is contained in the carcass and the 
general level of the blood tissue perfusion rate of the carcass, 
compared to the rates of the body. The major circulatory pool, 
consisting of blood in the viscera, is being turned over quite rapidly 
since it constitutes approximately half of the blood volume and most 
of the cardiac output is distributed to these tissues. A radioactive 
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colloid which stays in the blood temporarily has been used to show 
slow mixing streams in the carcass. Geiger counters placed over the 
legs as compared with the thorax and the splanchnic pool show that 
the apparent mixing rate in the rabbit is one to five minutes for 
arterial blood and heart blood. However, blood in the splanchnic 
pool remains somewhat richer than the general circulation in its 
content of radioactive colloid. Simultaneously with the equilibration 
of the richer splanchnic pool and the main circulatory stream, there 
seems to be a dilution by slowly mixing blood in the carcass. It is 
calculated that 75% of the blood perfusing the legs quickly moves 
through channels and freely equilibrates with the blood pool there. 
Another 5 or 10% mixes more slowly but still fast enough to be 
mixed in five minutes whereas there is a pool of blood amounting to, 
15% of the total blood contained in the carcass which is mixed at 
the rate of approximately 6% per minute or 60 cc. of new blood per 
liter of blood pool per minute. It is this fraction, which accounts for 
approximately 8% of the total blood volume, which would be 
extremely difficult to measure by the usual techniques of blood 
volume. Even in the normal resting state it may require 15 to 30 
minutes of mixing to measure this fraction. 

It is impossible to use the criterion of arterial-venous differences 
for determining blood mixing time in the carcass, as the blood in the 
carcass is not one uniform pool but rather is composed of three pools 
with different speeds of mixing, and the more rapidly mixed pools get 
the greater flow of blood so that the small differences that might be 
encountered, due to unmixed blood, are masked by the greater flow 
of blood through the rapidly mixed blood pools of the carcass. 


JosEPHSON, Bertil (Stockholm). A way to trace the paths of the 
blood from the small intestines in man. 

A substance, such as tetra-iodine-phenolphthalein or a bile acid, 
which is transferred from the intestines to its blood vessels and which 
is completely removed by the liver from the portal blood will 
normally never appear in the peripheral blood. If the intestinal 
blood is shunted over into collateral veins which do not carry it to 
the liver, it will appear in the circulating blood. Thus, if the sub- 
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stance is able to be excreted by the kidneys, it will appear in the 
urine. In this way the existence of a collateral circulation of the 
intestinal blood can be traced, even if the proportion of shunted 
blood is small. This may be of interest also from a clinical point of 
view. In this way it has been possible to demonstrate collateral 
blood-circulation in the early stages of liver cirrhosis. The patients 
and the experimental animals were given a suitable amount of tetra- 
iodine-phenolphthalein and the iodine content of the urine was deter- 
mined. After the administration no iodine could be found in the 
urine of normal men and animals. In cases with collateral circulation 
the amount of iodine appearing in the urine seemed to be roughly 
proportional to the amount of blood shunted over. Similar experi- 
jnents with bile acids are in progress. 


Lecoq, Raoul (Saint-Germain-en-Laye). Formes alcalosiques 
et addosiqoes dn radiitisiiie osseox. 

On admet, d*une maniire generale que la production du rachitisme 
experimental chez le rat blanc n^cessite a la fois un des^uilibre 
phosphocalcique (par exageration du rajjport Ca/P) et I’absence de 
vitamine D dans le regime, les sujets etant maintenus k Tobscurite 
pour prevenir toute synth^ de la vitamine D dans Torganisme. 

Caracterise par des l«ions osseuses typiques, ce rachitisme com- 
porte une alcalinisation du tractus digestif et des f^ces, entrainant 
d'ailleuTS rapidement une augmentation de la r^rve alcaline san- 
guine et une augmentation du pH des os devenus inaptes k fixer le 
calcium. Par exemple: Tarticulation femoro-tibiale dont la reaction 
ionique est normalement de pH 7,5, monte k 7,7; 7,8; 8,0 et meme 
8,1. Une preuve supplementaire de la nature alcahsique d'un tel 
rachitisme est foumie par la production de 16sions osseuses rachi- 
tiques chez le rat recevant une alimentation priv^ de vitamine D, 
simplonent additionn^ de 3% de bicarbonate ou de citrate de 
sodium. II paralt correspondre assez exactement au rachitisme des 
nounissons prdmatur^ment sevr^. 

A cdt6 de ce rachitisme proprement alcatosique, nous avons 
niontr6 qu*il est ais^ de produire sur le rat diverses vari^tis de 
radiitismes, se diveloppant k la lumi^re du jour (uvior^istants), et 
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qui pr^sentent tous une chute de la reaction ionique des os atteints, 
le pH 7,5 tombant alors a 7,3; 7,1; parfois meme 7,0; la reserve 
alcaline pouvant parallelement descendre, elle aussi, a des taux ties 
bas. 

Ces rachitismes acidosiques s’obtiennent par la simple suppression 
du sel calcique alcalogene des regimes rachitig^nes classiques ou 
encore par la substitution ^ ce sel d’un sel calcique acidogene ou d'un 
sel acidogfene non calcique. On peut arriver aux memes r^sultats 
avec un regime renfermant 2 % de carbonate de strontium, peu mine- 
ralise par ailleurs, ou avec un regime presentant un rapport phospho- 
calcique normal mais refermant a la fois un sel acidogene (chlorure 
d'ammonium) et du lactose. Cest a ces formes acidosiques que 
doivent etre rapport^ les cas de rachitisme survenant chez les jeunes. 
enfants (vivant parfois en milieux tres isoles) sous faction d'infeo 
tions ou d'intoxications variees. 

Qu'il soit acidosique ou alcalosique, le rachitisme cede aussi bien 
k Taction curative de la vitamine D. On note alors sur les articula- 
tions osseuses les^ une chute de Tactivite phosphatasique alcaline, 
avec hypercorrection sous Taction du calciferol. Mais le taux de 
phosphatase alcaline diminue dans Tintestin et le rein des sujets 
atteints de rachitisme acidosique, tandis qu’il augmente avec le 
rachitisme alcalosique. 


McDowall, R. J. S. (London). A function of the venules. 

In studies of vaso-constriction of the limbs of cats rested under 
chloralose, it has been found that changes in venous out-flow do not 
always correspond to changes in limb volume such as might be 
expected. In the intact limb, vaso-constriction shows itself by 
diminished volume accompanied by an increased venous out-fiow, 
followed by a reduction. In the skinned limb, however, when vaso- 
constriction is brought about by a reduction of the depressor reflexes, 
e.g. by clipping off the carotid sinuses, a slight increase of limb 
volume or no change (McDougall and McDowail^ 1936) is the usual 
result but a reduction of venous flow predominates, the preliminary 
increase being negligible or absent. The occurrence of such a reduc- 
tion of venous flow in spite of a raised arterial pressure, together 
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with an increase, or no change in skinned limb volume can only be 
accounted for by a constriction of venules and veins which has been 
shown by many workers to be under the control of depressor reflexes. 

We may thus recognize three degrees of vaso-constriction in a 
limb, which depend on how the vaso-constrictor centre is stimulated : 
one, affecting primarily the skin vessels as a blood depot, which 
drives more blood into the circulation and raises the venous pressure 
partly in this way and partly by constricting veins {Hookevy 1918); 
two, best seen when the skin is removed, when the venules, and 
probably the arterioles, constrict and maintain the peripheral resis- 
tance without reducing the amount of blood in the muscles, and 
three, seen only as the result of very severe stimulation of the vaso- 
motor centre, e.g. by asphyxia, in which a reduction of the limb 
volume and venous out-flow occur together. Any severe but tem- 
porary vaso-constriction of the limb is commonly followed by a 
reactive hyperaemia. 

It may well be that this function of the venules in retaining blood 
in the muscles is of considerable advantage as a preliminary to 
exercise before local dilating mechanisms become effective. 


MacLeod, John (New York, N.Y.). Certain aspects of the 
metabolism and motility of human spermatozoa. 

There are certain characteristics of the metabolism of human sperma- 
tozoa which make these cells unique among the mammalian cells of 
this type so far studied. Chief among these are a very low oxygen 
consumption which is in striking contrast to the high aerobic and 
anaerobic glycolysis. They also show a marked sensitivity towards 
high oxygen tensions inasmuch as motile activity may fail in oxygen 
whereas it is maintained for relatively long periods in nitrogen. The 
mechanism of the failure of motility in oxygen has been shown to be 
the production of small amounts of hydrogen peroxide, the latter 
being exceedingly toxic. Hemoglobin or catalase protects the sper- 
matozoa against the failure of motility in oxygen. 

New evidence will be presented to show that penicillin is a protec- 
tive substance and the probable mechanism of its action in this 
regard will be discussed. 
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The role of sulfhydril groups in the energy systems which mai ntain 
motile activity has been investigated. In every case studied, sub- 
stances which are known to inhibit the action of enzymes containing 
sulfhydril groups also destroy the motility of human spermatozoa. 
A failure of glycolysis accompanies the loss of motility. 


Mason, E. C., and Richardson, D. L. (Oklahoma). Trauma- 
tized muscle tissue as a factor in the production of shock. 
The blood pressure response to the administration of {\) fresh tissue 
extract, (2) autolyzed tissue extract, and (3) tissue extracts containing 
bacterial metabolites was recorded. 

All the records were obtained from dogs varying in weight from ‘ 
ten to twenty kilograms. They were anesthetized with sodium pento- 
barbital (nembutal), approximately 0-03 grams per kilo body weight, 
injected intravenously, and additional injections were made as neces- 
sary to maintain the anesthetic level. Blood pressure records were 
obtained by cannulating the right carotid artery and connecting the 
cannula to a mercury manometer by means of rubber tubing, and the 
entire system was filled with sodium citrate solution. The respiratory 
movements were recorded by securing a stethograph drum to the 
chest. 

In preparing the fresh muscle tissue extract, muscle tissue was 
obtained from dogs under nembutal anesthesia: the tissue was 
removed from the thigh and gluteal regions. Care was taken to 
remove only muscle tissue, in so far as it was possible, and ordinary 
precautions were taken to prevent the introduction of outside con- 
taminating factors. The muscle tissue was immediately cut into 
smaller pieces and ground in a meat chopper. One volume of 
physiological saline solution was added to one volume of the ground 
muscle tissue; the mixture was put into an Erlenmeyer flask, stop- 
pered and thoroughly mixed. The muscle-saline preparation then 
was kept at icebox temperature, approximately 5° C.; subsequently 
it was filtered through several thicknesses of gauze and the filtrate 
used for intravenous injections. Autolyzed tissue extract and tissue 
extract containing bacterial metabolites were obtained by incubating 
the fresh tissue extract, with and without the presence of antiseptics. 
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Analysis of the experimental data led to the following conclusions : 
(1) Extracts of fresh muscle tissue, administered intravenously, pro- 
duced little change in blood pressure. (2) The administration of the 
filtrate obtained from the ground muscle incubated with penicillin 
also produced little if any change in blood pressure. (3) The filtrate 
of muscle tissue incubated with sulphadiazine produced a marked 
lowering of blood pressure, the drop being equal to approximately 
one-half of the original pressure. (4) Extracts of muscle tissue 
incubated without the presence of any antiseptic produced a fall in 
blood pressure followed by a secondary rise. The increased blood 
pressure was often double the original pressure. (5) The blood pres; 
sure response to incubated muscle tissue, without the presence of an 
antiseptic, is practically identical with that we have previously 
reported when using extracts of liver tissue which had been sectioned 
and left free within the abdomen. (6) Administration of the saline 
solution extract of burned fresh muscle tissue produced little if any 
change in blood pressure. 

May, R. M. (Paris), Les combinaisoiis soofrto da iierf aa 
conrs de sa d^^rescence. 

Nous avons provoque la d^genirescence d*un nerf sciatique chcz le 
chien et le lapin, et I’avons pr^Iev^, ainsi que le nerf contralateral, 
temoin, de 7 i 39 jours aprfe Toperation. Nous avons dos4 1’cau, le 
soufre total et les combinaisons soufr^ lipidique, soluble dans 
Talcool, protidique et hydro-soluble. Les segments et fractions de 
nerfs ont ^t6 mineralises par la methode de Wolf et Osterberg et les 
sulfates, pr^cipites par du chlonire de baryum, ont ete filtres sur des 
tubes de Pregl en quartz, et pesis. 

n y a augmentation de Teau au d^but de la degenerescence, et 
augnientation progressive au cours du mois qui suit Toperation du 
soufre total (43*8 % -0-433 % contrc 0-301 % dans le nerf sain), 
lipidique, protidique (48-2 %), et hydro-soluble (70*3 %). 

11 y a une augmentation r^lle, et non pas/elative k la baisse en 
poids sec du nerf d6g6niri, du soufre total et hydro-soluble au cours 
^ sa degradation. Le soufre hydro-soluble existe dgalement en plus 
grande quantity dans un cerveau de souris nouveau-n^ que dans 
Mlui d*une souris adulte. 

34 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

II n’est pas exclu que des combinaisons soufr^ hydro-solubles 
joucnt un rdle comme substances neurotropes dans la regeneration 
nerveuse. 


Mazou6, H., Chauchard, P.', et Lecoq, R. (Paris). Quelques 
propridt^ Titaminiques et pbarmacodynamiques de Pacide 
foliqoe* 

L'acide folique, vitamine indispensable au developpement de divers 
microbes dont les effets antianemiques sent bien connus, s’est revele 
jouir simultan^ment de Tactivite vitaminique de la thiamine et de la 
riboflavine,* en raison de la nature pterinique de sa mol^ule. 

Son etude au moyen de Tanalyse chronaximetrique, qui permet la 
mise cn Evidence de tr^ legers troubles neuromusculaires et peut 
servir de test precieux dans de nombreux domaines,* s*est montree 
particuli^rement interessante. Comme les autres vitamines,* il pos- 
s^e ^ doses faibles (quelques microgrammes) une activite pharmaco- 
dynamique intense sur le systeme nerveux normal en dehors de 
toute carence (action diphasique d'excitation, puis de depression des 
centres superieurs); par administration repetee, on arrive k un etat 
depressif permanent en rapport, comme dans le cas des vitamines B, 
avec de I’hyperglyc^mie. 

L’acide folique peut remplacer a la fois les vitamines Bi et Bj dans 
le melange thiamine-riboflavine-nicotinamide-ad^nine qui jouit du 
p#uvoir de supprimer les manifestations neuromusculaires de 
Facidose chronique.* II s’oppose ^galement aux effets nerveux de la 
thyroxine. 

Nous avons, d'autre part, ddcouvert que Facide folique est une 
substance de r6^uilibre qui prolonge la rdsistance du systeme ner- 
veux aux effets excitants des desequilibres glucidiques (au lactose ou 
au galactose) chez le rat ou le pigeon.^ II intervient de meme, en 
liaison avec d'autre§ vitamines, spdcialement la vitamine K, dans le 
r^tablissement de F^uilibre nerveux perturbe par Fintroduction dans 
la ration de certains acides amines: histidine, arginine etm^thionine.^ 

Enfin Facide folique qui renferme dans sa molecule de Facide para- 
aminobenzolque poss&de, comme ce corps et comme la biotine, 
Factivitd vitaminique action pr6ventive et curative dans les 
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d&iquilibres alimcntaires par cxc^ d’ovalbuminc, action antisul- 
famide d^Iable au niveau du S 3 ^t^nie nerveux par chronaxim^trie, 
action antagoniste du valerianate de zinc, pouvoir de sensibiliser le 
systimc nerveux i la penicillinc malgre la presence de microbes 
penicillino-rfeistanls,* cc qui implique la possibility d'un pouvoir 
sensibilisant de Facide folique pour les microbes r^sistants vis4-vis 
de la peniciJline. 

Propriytes et indications therapeutiques de Facide folique semblent 
done devoir etre trfes etendues, 

* H. Bynard, R. G. Biisnel, P. Chauchard, H. Mazoue, cl M. Polonovski, 

C. R. Ac. Sc. 223, 826 (1946). * P. Chauchard et R. Lecoq, Ann. Biol. 

Clin. 3, 171 (1945). 

^ P. Chauchard, Rev. Scientif. 79, 620 (1941). 

♦ R. Lecoq, P. Chauchard, et H. Mazou^, C. R. Soc. Biol. 139, 527 (1945), 

5 P. Chauchard, H. Mazoui, et R. Lecoq, C. R, Soc. Biol., 8 fevrier 1947. 

‘ R. Lecoq, P. Chauchard, cl H. Mazou^, C, R. Soc. Biol., 8 mars 1947. 

’ R. Lecoq, P. Chauchard, cl H. Mazou^, C. R. Soc. Biol. 140,439 (1946). 

' R. Lecoq, P. Chauchard, et H. Mazoue, Bull. Ac. Med. 130, 508 (1946). 


Miller, Frederick R. (London, Ont,). Effects of eserine and 
acetylcholine on central synapses as shown by the hypo- 
glossal nucleus and respiratory centres. 

The floor of the fourth ventricle was exposed in the cat, decerebrated 
with the Sherrington decerebrator. Since the hypoglossal nucleus 
lies immediately beneath the medullary floor it is readily accessible 
to the local action of acetylcholine (ACh.). Respirations were 
recorded with the Sherrington pneumograph; tongue retractidis 
were recorded by a crank lever connected by a thread to the tongue 
tip. 

Eserine, 0-5 mg. intravenously, induces extra respirations and also 
tongue retractions, the latter slightly preceding the original respira- 
tions and occurring at the same rate. ACh. concentrations of 
l:5x 10’ to 1:10®, applied in a rectangle (2x7 mm.) of spot test 
paper so as to cover the medullary floor on both sides, enhance 
respiratory and lingual effects; sometimes these concentrations later 
induce convulsive lingual contractions; at other times an ACh. con- 
centration of 1 : 5 X 10® may be required to induce the lingual convul- 
sions. Frequent deglutitions usually accompany the convulsions. 
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Effects on respirations are not due to concurrent Wood pressure 
changes, which are insignificant. Respiratory and lingual effects are 
abolished and also precluded by atropinization. Repeated degluti- 
tions usually follow atropine injection. Also, after atropine, de- 
glutition may be induced by saline on tongue base or in pharynx, 
thus affording further proof that the essential reflex arcs are still 
intact. 

It is concluded that intravenous eserine and ACh, on the medul- 
lary floor stimulate the respiratory centres, probably by facilitating 
synaptic conduction within the centres, Eserine also induces synaptic 
transmission from the subjacent respiratory centres into the XII 
nucleus through irradiation, ACh., locally, first augments this trans- 
mission, then, in slightly greater amounts, ACh., locally, excites 
intensely the synapses (already eserinized) surrounding the moto- . 
neurones of the XU nucleus, thereby inducing the lingual convul- 
sions. 

The deglutitions, which often follow medullary ACh., may be 
caused by peripheral receptor stimulation in tongue and pharynx by 
the lingual convulsions; or the ACh. may be supposed to diffuse to, 
and stimulate, synaptic afferent endings (glossopharyngeal and vagal) 
within the nucleus of the tractus solitarius; the response would thus 
be comparable to the reflex deglutition induced by faradization of 
the inferior fovea, the currents probably stimulating adjacent afferent 
fibres in the tractus solitarius (Miller & Sherrington, Quart. J. Exp. 
Physiol, 9, 147, 1916). 


Nachmansohn, David (New York). Effect of inhibitors of 
cholinesterase on conduction in nerve and muscle. 

The small electric currents which propagate impulses along nerve 
and muscle fibers depend on the energy supplied locally by chemical 
reactions (the ‘progressive disturbance* of Keith Lucas). A great 
variety of facts have been accumulated suggesting that the release 
and removal of acetylcholine are associated with the alterations occur- 
ring in the active surface membrane during the passage of the 
impulse. The inactivation of acetylcholine by cholinesterase, an 
enzyme localized in the neuronal surface and present in all conduc- 
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tive mechanisms, may occur in a few millionths of a second. This 
speed is a prerequisite for the assumption of a correlation of a 
chemical reaction with electrical manifestations. The activity of this 
enzyme and that of cholinacetylase, the enzyme which forms acetyl- 
choline, have been correlated in several ways with the action 
potential. 

If conduction in nerve and muscle is dependent upon the rapid 
removal of acetylcholine by cholinesterase, inhibitors of the enzyme 
should block conduction. Eserine and other anticholinesterases 
abolish conduction. The chemical and electrical effects are equally 
reversible. Di-isopropyl fluorophosphate (DFP), a highly specific 
and most powerful inhibitor of cholinesterase, destroys the enzyme 
irreversibly. This destruction is however, not an immediate process. 
Its rate depends on coiKentration, temperature, and other factors. 
A most striking parallelism was found between the rate of destruc- 
tion of cholinesterase by DFP and the rate of abolition of conduction. 
This interdependence could be shown as a function of temperature 
as well as a function of time. The effect was demonstrated on a great 
variety of nerves: mammalian, cold-blooded, invertebrate, motor, 
sensory, cholinergic, and adrenergic, and also on striated muscle. 
The experiments have conclusively established that conduction and 
cholinesterase activity are inseparably associated. 

In contrast to other anticholinesterases, prostigmine, an equally 
powerful enzyme inhibitor, does not affect conduction of nerve or 
muscle. Experiments on the giant axon of squid have revealed that 
prostigmine, in contrast to eserine and DFP, does not penetrate into 
the cell. Apparently, the conducting surfaces are surrounded 1)y 
membranes impermeable for methylated quaternary ammonium salts 
like prostigmine, acetylcholine, and curare, except at synapses. The 
peculiar ability of synapses to react to certain compounds applied 
externally may thus be attributed to the anatomical structure rather 
than to a basic difference of the physico-chemical mechanism be- 
tween conduction and synaptic transmission. The propagating agent 
in both cases is the flow of current, but in the chemical changes 
enabling h, release and removal of acetylcholine are necessaiy events. 

Nacbmaosohn, D., Ann, New York Acad. Sc. 47, 39S (1946). Bullock, 

T. H., Grundfest, H., Nachmansohn, D., and Rothenberg, M. A., /. NeurO‘ 


38 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


Obrador, S. (Madrid). Excitability changes in cortical motor 
neurones induced by partial isolation. 

The excitability of the motor cortex was studied in dogs with periods 
of five or ten seconds stimulation of condenser discharges of different 
frequency, duration and intensity. A frequency of 50 per second and 
a duration of 10 msec, for each discharge was found very adequate 
to elicit motor responses from the cortex. The threshold was 
measured by the voltage of the current. 

In a series of dogs both motor areas were exposed under aseptic 
conditions and in one of the hemispheres the cortex was isolated by 
subpial circular section. An area of about 2 cm. diameter including 
the motor neurones was thus separated from the rest of the cortex. 
The main blood vessels were preserved. Both motor areas were 
covered with a thin piece of guttapercha in order to avoid or diminish 
cortical adhesions. The animals were studied at the end of two or 
three months and the cortex was then exposed again for a compara- 
tive study of excitability. The partially isolated or denervated cortex 
responded more regularly and strongly than the side of control. The 
threshold was lower in the operated cortex and with higher stimuli 
the responses were of an epileptiform type. The local application 
of strychnine on both motor cortices elicited after some minutes 
a clonic discharge limited to the contralateral limbs of the isolated 
cortex. This clonic unilateral discharge was usually sustained and 
with regular rhythm of about 60 to 70 per minute during a long 
time. The cortical origin of the clonic convulsive discharge was 
clearly proved by the removal of the isolated cortex which suddenly 
stopped the discharge. 

In acute experiments the isolation of the normal motor cortex with 
local ipjections of novocain also produced in one or two hours a 
condition of hyperexcitability for electrical stimuli and local strych- 
nization. 

These findings indicate the hyperexcitability and irritability of the 
cortical motor neurones following its partial isolation and represent 
a further example of the nervous sensitiveness or sensitization 
described by Cannon and others in many structures following 
denervation. Perhaps these phenomena play a part in the patho- 
genesis of some cases of epilepsy and we can suppose that an 
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anatomical or functional isolation of a certain neuronal system will 
produce an area of hyperexcitability for different types of stimuli 
that may have an important role in the production of the epileptic 
symptoms. 


Olmsted, J. M, D. (Berkeley, Calif.). Refractive changes pro- 
duced by injection of fluids into the vitreous humour. 

In nembutalized cats injection of 0-2 cc. distilled water, physiological 
saline, or slightly hypertonic solutions of sodium chloride or sugar, 
all cause the same refractive change in the eye, viz. a transient hyper- 
metropia of about I D. The effect is not conditioned by the tonicity 
. of the injected fluid, nor is it the result of trauma or distortion of the 
shape of the globe. It can be explained on the assumption that the 
ciliary body behaves like erectile tissue, its volume and therefore the 
tension it exerts on the suspensory ligaments being altered by changes 
in its blood content. If stimulation of the cervical sympathetic were 
to cause vasoconstriction in the ciliary body, as it is claimed to do 
in the iris, the resulting shrinkage in its volume would increase 
the tension on the suspensory ligan^ents and produce a change in the 
lens in the direction of hypermetropia. The reverse would be the 
case on stimulation of the oculomotor if this nerve were to be found 
to contain vasodilator fibers to the ciliary body. Such a mechanism 
would supplement the direct action of radial and circular smooth 
muscle fibers in the ciliary body which have hitherto been considered 
responsible for changes in the shape of the lens during accommoda* 
tioD for near and far vision. 


?H1LUPS, Ralph V/. (Washington, D.C.). The problem of 
adapUbility in animals and its relation to livestock improve- 
ment 

Animals differ markedly in their reactions to various environments. 
These differences are of major importance in determining the useful- 
ness of domestic animals. Differences in adaptability may be 
observed in reproductive efficiency, growth, milk production, utiliza- 
tion of various types of forage, maintenance of normal body tem- 
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perature and respiration rate in hot environments, and ability to 
withstand rigorous storms and high altitudes. Examples of varia- 
bility in reproductive efficiency only will be presented here. 

Average numbers of services per pregnancy in Hampshire, Shrop- 
shire, Southdown, and Karakul sheep were 2*5, 2-9, 2 9, and 1-4 
respectively, at Beltsville, Maryland, overaten-ycarperiod. Superior 
fertility in the Karakul probably reflects better adaptability to the 
hot environment that precedes the breeding season, since this breed 
originated where relatively high summer temperatures prevail. The 
mechanism of superior adaptability to such conditions is not fully 
understood. Ability of the scrotum to maintain testes at a low tem- 
perature may be one important factor, since the thermo-regulatory 
function of the tunica dartos has been demonstrated by the author 
and his associates. Evidence has been obtained that British breeds 
of sheep tend to produce semen of poor quality during the summer 
months, and that, within this general type, some breeds may be more 
affected by heat than others. Thus, the Hampshire produces semen 
of better quality than the Shropshire during the summer months 
and sexual activity is less impaired. Seasonal fluctuations have also 
been observed in semen and breeding efficiency of cattle. At Belts- 
ville, Maryland, Shorthorns showed lower reproductive efBcieocy 
during June, July, and August than during other months. In Chung- 
king, China, percentages of fertile matings during spring, summer, 
autumn, and winter were 5 1 , 42, 60, and 59. Comparisons of fertility 
have not been made between breeds and types of cattle, but superior 
heat-regulating ability in Bos indicus as compared with Bos taurus 
cattle, and of Jerseys compared with Holsteins, indicate that differ- 
ences may exist. 

Average weeks of first cstrus in mature sheep at Beltsville^ Mary- 
land, were: Corriedale, August 29-September 4; Karakul and 
Karakul x Corriedale, September 5-1 1 ; Hampshire, Shropshire, and 
Karakul x Blackfaced Highland, September 12-18; and Southdown, 
September 19-25. Termination of breeding season is more difficult 
to measure, but wide variations among breeds have been observed. 

There is a fertile and little-touched field for physiological research 
in the reproductive and other aspects of adaptability in many 
domestic animals that contribute to human welfare. 
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PoSTMA, N. (Utrecht). A remarkable physiologica] imitation of 
physical jdasticity by the foot muscle of the snail (Helix 
pomatia L.). 

Jordan'^ communication to the previous congress* gave a physical 
analysis of the tonic reaction (lengthening and recovery) of the hollow 
smooth musdes. That reaction has many properties in common with 
the behaviour of plastic colloids exposed to deforming forces. In 
the case of such substances outward pressure or extension is used; 
the muscle meets with extending forces only caused by inner pressuie 
exerted by the contents of the cavity (intake of food into the gastric 
cavity, embryo growth in the uterus). The muscle yields as if it is 
Undergoing a physical plastic lengthening. Just as in the model 
experiments (e.g. plastic rubber) there is an increase of resistance 
and Jordan interpreted that increase to be cramming ('snowplough- 
effect’, in the case of speedy lengthening) and consolidation (in that 
of prolonged exter^ion). 

In the foot muscle of the snail, which possibly represents hollow 
smooth muscles in general, we have found that these tonic reactions 
are based on reflex-shortening and -distension of the muscular units. 
These opposite movements are effected by antagonistic impulses 
conducted to the muscle along efferent paths. Thus the tonic reaction 
is only apparently a physical one. 

The keys to the recognition of this physiological imitation of a 
physical deformation-reaction are: firstly the discovery of tonolytic 
stimulation (Postma and Jordan 1942),^ and secondly the establish- 
ment of the fact that after tonic contraction (tonolytic stimuli have 
to be prevented) the lengthening reaction was repeated only when 
the muscle was charged with a moderate load. When the muscle is 
exposed to lengthening by extension with a small load its tonus 
increases. Diminution of the resistance against lengthening results 
when the extending force is due to a large load. Postrm and De 
Jong (1 946)’ have succeeded in evoking the same effects by electrical 
stimulation and we can consider these reactions as tension reflexes. 

The foot muscle shows besides tension-reactions caused by the 
extending load an increase of the tonic resistance, which originates 
from the lengthening itself. This is evident from the deficit in tono- 
lytic effect if the stimulation is applied during extension : the decrease 
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of tonic resistance is much greater when excitation is started before 
the lengthening sets in {Postim 1942 and 1945).^* * 

These results permit us to assume the action of tonoly tic and excita- 
tory impulses even in the foot muscle and its nerve net. Consequently 
the reaction of the foot to tension and to lengthening may be inter- 
preted as being due to three tonic reflexes. The reflex to lengthening 
and that to low tension are synergists, producing augmentation of 
tonus ; the reflex to high tension acts tonoly tically and antagonistically 
to the first two mentioned. We may expect a constant resistance 
against lengthening if the generation of tonus caused by extension is 
abolished by tonolytic activity of a large extending load. This type 
of reaction was put forward by Jordan as the ideal one: a constant 
tonus without extra demand of energy. 

The question now arises whether similar lengthening reactions of 
the musculature of sea-anemones, of Ascidia, and of the hollow 
smooth muscles of the intestines of vertebrates are based on reflexes, 
identical with those described above. 

* ‘Physikalische Analyse dcs Tonus glattcr Hohlmuskeln', Kongressberickt 

(Zurich) 3, 18 (1938). ‘ Postma, N., and Jordan, H. J., Acta Brev. 

NM. 12. 92 (1942). > Postma, N., Arch. Nierl Physiol. 2iS, 426 (1942). 

* Postma. N., Proc. Kot\. Ned. Akad. v. Weteruch. 46, 52 (1945). 

* Postma, N., and Jong, D. J., Acta Brev. N^erl. 14, 15 (1946). 


Rehm, Warren S. (Louisville, Ky.). The ability of the stomach 
to produce electrical energy. 

The present work is concerned with an attempt to determine the 
ability of the electromotive forces of the stomach to produce elec- 
trical energy. It has been shown in previous work {Am. J. Physiol. 
139, 1, 1942)that when the stomach potential was shunted through a 
low externa! resistance the total IR drop in the circuit was essen- 
tially equal to the open circuit voltage. On the basis of these findings 
a minimum value for the electrical energy output under these condi- 
tions could be calculated. It also follows from these data that the 
stomach can undoubtedly produce more than this amount of elec- 
trical energy. Experiments were designed to determine how much 
more electrical energy the stomach could produce. Non-polariz- 
able electrodes were placed opposite each other across the stomach 
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wall of amytalized dogs and a battery was connected in series with 
these electrode. The positive pole of the battery was connected to 
the mucosal side of the stomach (the mucosal side of the stomach is 
normally negative in the external circuit to the serosal side) and the 
electrical current was measured with a millianuneter. From the laws 
of electrical networks, it follows that the rate of electrical energy 
production by the stomach under these conditions would be equal 
to the product of the current and the effective electromotive force of 
the stomach. The effective electromotive force was determined at 
intervals, during a period of current flow, by momentarily breaking 
the circuit and measuring the open circuit voltage (measured through 
a separate pair of non-polarizable electrodes), An attempt was made 
io correct these values for the cffccl of the capacitance of the stomach 
by obtaining independent values for the effective electromotive force 
from data obtained during the flow of current. With this method it 
was found that with current densities of about 0-5 milliampcrcs per 
cm.* the potential, after a temporary decrease, increased and reached 
a level near the original resting level. As the current densities 
increased the level of the potential decreased until, with currents of 
about 5 milliamperes per cm.*, the potential was reduced to approxi- 
mately zero. The rale of electrical energy output was calculated and 
it was found to reach a maximum when the current density was in 
the neighborhood of 2*5 milliamperes per cm,* 


Rocha e Silva, M. (London). Activation of the fibrinolytic 
power of the Mood in anaphylactic and peptone shock. 
Recently,** * we have described a technique to show fibrinolysis in 
blood samples taken from dogs submitted to anaphylactic and pep- 
tone shock. Since the blood becomes incoagulable because of the 
discharge of heparin, fibrinolysis can only be observed if the blood 
is made to clot by addition of a suitable dose of prolamine.* Using 
this technique, it was shown that fibrinolysis appears to be connected 
with the actual mechanism of production of those kinds of shock, 
since it is more pronounced after a first injection of the agent and 
disappears as soon as the animal becomes desensitized to further 
injections. The subsidence of this fibrinolytic effect 1 S to 20 minutes 
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after the injection of the shock-producing agent would induce one 
to assume that an anti-hbrinolytic substance appears in the blood. 
That this substance might be heparin was suspected from the begin- 
ning. We had, however, devised experimental conditions to test 
that possibility. Exclusion of the abdominal organs by a ligature 
upon the thoracic aorta and inferior vena cava just above the 
diaphragm (* thoracic" or anterior animal) permits an even easier 
observation of the fibrinolytic eflfect, since after the injection of pep- 
tone, the blood clots very rapidly and undergoes redissolution. This 
fibrinolysis appearing in the ‘thoracic’ animal is stronger than the 
one shown in the intaa animal and lasts until the end of the experi- 
ment. Therefore, we can be sure that all samples taken from a 
‘thoracic’ animal after peptone will fibrinolyse. Since heparin does, 
not appear in those samples, we have been able to study the effect 
of a previous injection of heparin upon this fibrinolytic effect. 
Heparin injected before peptone prevented the activation of the 
fibrinolytic enzyme in the thoracic animal, but had no effect upon 
the active enzyme when added in vitro to the blood samples taken 
after the peptone injection. Therefore, heparin might be the anti- 
fibrinolytic factor appearing in the intact animal, but its action must 
be understood as a preventive one against further activation of the 
enzyme. The return to normal as seen in samples taken 15 to 20 
minutes after the onset of the shock probably derives from a spon- 
taneous inactivation of the enzyme by the natural inhibitor still 
present in the blood. 

In the experiments on the thoracic dogs, pieces of the lung were 
taken immediately before and after the injection of peptone and 
smears were stained for microscopic observation, according to the 
technique previously described.* When peptone was injected alone, 
platelets disappeared from peripheral blood and were found forming 
enormous aggregates in the lung parenchyma. Those clumps soon 
disintegrate completely. If heparin is injected before peptone, the 
platelets clumps are found well protected at the end of the experi- 
ment and no fibrinolysis occurs in the blood samples. It is, there- 
fore, assumed that products derived from platelets might constitute 
the activator of the fibrinolytic enzyme in those kinds of shock. 

> Rocha c Silva, M,, and Teixeira, R. M., Proc, Soc, Exp. Biol, and Med. 61, 
376 (1946). * Rocha e Stiva, M., Andrade, S. 0., and Teixeira, R. M., 
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Naturt, 157, 801 (1946), » Jaques, L. B.. and Waters, E. T., /. Physioi 99. 

4S4 (IMl). < Rocha a Silva, M., Porto, A., and Andrade, S. 0., Arch, 
Surzery.Si, 199 (1946). 


Sheard, Charles (Rochester, Minn.). Considenitioii and 
evaluatHm of tbe physiologic factors concmed in dark 
adaptation of tbe rods and cones in normal and clinical 
cmiditloi^ 

Data will be presented and conclusions drawn from my recent 
investigations in the held of aviation medicine concerning the influence 
*of food, nwtabolic rate, oxygen, age, environmental temperature, 
long hours of exposure to light, and various vasocoostricting and* 
vasodilating agents on dark adaptation. With suitable physical con- 
trols and standards and a knowledge of, and regard for, various 
physiologic factors it is possible to obtain data repeatable from day 
to day to 0*1 to 0-2 log unit. Under such conditions it is possible 
to attempt to designate the causation of departure from the normal 
course and levels of dark adaptation as pigmentary, circulatory, and 
metabolic, or neural and cerebral. In general, vasodilating agents, 
such as food, are favorable to the best levels of dark adaptation, 
whereas vasoconstricting agents, such as smoking of cigarettes or 
reduction of the oxygen-carryingcapacity of hemoglobin, are unfavor- 
able. Age affects dark adaptation levels; an average difference of 0*5 
log unit exists between the 10-20 and 50-60 year groups. Persons 
with marked nutritional disturbances, without any accompanying 
evidence of avitaminosis A from dermatologic or blood chemical 
findings and without subsequent administration of vitamin A, have 
shown improvement in dark adaptation due to improvement in 
cerebral recognition and response associated with restoration of a 
state of adequate nutrition and well-being. 

My recent work on the values of carotene and vitamin A in blood 
serums (method of Osterberg and associates) shows that, in a group 
of fifty persons who had been clinically selected as evidencing some 
signs or symptoms of avitaminosis A, there is a 60% correlation 
between hi^ threshold levels and delayed recovery of both cone and 
rod dark adaptation, on the one hand, and very low carotene 

46 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


(100 I.U. per 100 c.c.) and vitamin A (150-200 I.U. per 100 c.c.) 
levels in fasting blood serums and less than 500 I.U. per 100 c.c. six 
hours after the ingestion of 7,500 units of vitamin A per kilogram of 
body weight. The levels of cone dark adaptation are elevated 0*5 to 
1 0 log unit and as much as 1*5 to 2*0 log units in the rod responses. 
Also, there is a definite cone knee (plateau) evidenced in the course 
of the dark adaptation in peripheral areas, which persists for several 
minutes and which is not found under identical conditions of 
previous light adaptation in persons with normal dark adaptation 
and adequate vitamin A and carotene in the blood. In certain cases 
there have been exhibited cone knees (plateaus) of eight to ten 
minutes* duration, high threshold levels of cones in the macula and, 
in perimetric surveys made by the technic of dark adaptation used 
by me, it has been possible to show marked reduction in the function- 
ing of the rods in certain areas. Other data to be presented show 
that the liver plays an important role in many of these departures 
from normal blood findings and dark adaptation levels. 


Stead, E. A., Jr., and Warren, J. V. (Durham, N.C.). Mechan- 
isms for increasing the cardiac output in man. 

The mechanisms for increasing the cardiac output above the resting 
level have never been studied in man. Observations on the heart lung 
preparation are of little help because the maximum output of these 
preparations does not reach the level found in the resting animal. 
The cardiac output was calculated from the Pick prindple, the mixed 
venous blood being obtained by threading a catheter through the 
venous system into the right heart. Increasing the right atrial pres- 
sure by infusions or decreasing it by venesection or venous tourni- 
quets had no constant effect on the cardiac output. Increasing the 
cardiac output by releasing arterial tourniquets applied to the 
extremities or by opening an arteriovenous fistula caused no rise in 
atrial pressure. In a large atrial septal defect the right ventricle 
pumps more blood tlian the left ventricle, but the right atrial pres- 
sure is lower than the left. 

Decreasing the peripheral resistance by opening an arteriovenous 
fistula or by releasing arterial tourniquets causes an immediate rise 
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in stroke volume which occurs in too short a time to be humoral in 
origin. Atropinization prevents a rise in heart rate but docs not 
clfect the change in stroke volume. 

The available evidence indicates that changes in ventricular relaxa- 
tion» or contraction, or both, are responsible for increasing the 
cardiac output under normal circumstances and that these changes in 
ventricular activity are not brought about mechanically by changes 
in atrial pressure. Both humoral and reflex mechanisms may act 
directly on the ventricle. 


Tislow, R., and Chesler, A. (Bloomfield, N.J.). British anti- 
lewisite, protective effects in alloxan-treated rats. 

BAL, in addition to preventing the diabetic effect of alloxan in 
rats, also reduced its lethality. The toxicity of intravenous alloxan 
monohydrate was reduced to half by the preceding intravenous 
injection of BAL. 

The ED50 of BAL in protecting rats against a dose of alloxan 
previously found to produce diabetes in all injected animals was 
determined. 

BAL effectively prevented alloxan diabetes by both the intraven- 
ous and the subcutaneous routes. Its protection lasted from one to 
two houn. 


Torda, C., and Wolff, H. G. (New York). Effect of sub- 
stances decreasing acetylcholine synthesis on neuro-muscular 
function. 

It is currently held that acetylcholine is synthesized in nerve tissue, 
is released at motor nerve endings, and participates in the production 
of the effect of indirect stimulation. It was, therefore, investigated 
whether decreasing acetylcholine synthesis modifies the amount of 
muscle contraction resulting from indirect stimulation. 

The effect of various substances on acetylcholine synthesis was 
tested and a variety of substances were found to decrease acetyl- 
choline synthesis. From these substances some were chosen to 
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ascertain their effects on striated muscle function. All the substances 
had the following properties; (1) they decreased acetylcholine syn- 
thesis; and (2) they did not modify the sensitivity of striated muscle 
to acetylcholine. To minimize the chance that the effect observed 
was due to some mechanism other than decrease of acetylcholine 
synthesis chemically unrelated substances were used. 

The sciatic nerve was stimulated for 3 seconds every 30 seconds by 
means of a thyratron stimulator and the amount of contraction of the 
gastrocnemius muscle was registered before and after the intravenous 
administration of the substances decreasing acetylcholine synthesis. 

In all instances the muscle contraction was significantly less after 
the injection of the depressor agent. 

The results imply that acetylcholine is important to optimal func- 
tion of the nerve-muscle system. 


Turman, W. G., and Robb, J. S. (Syracuse, N.Y.). The 
conducting system in human foetal hearts and its signifi- 
cance in the analysis of electrocardiograms. 

Reconstructions of human foetal hearts and of their conducting 
systems have been made in plastic. The gestation periods of the 
series investigated extend from 4 to 8 months. Serial sections were 
stained by Masson, Mallory, or the Cajal silver techniques. The 
atrioventricular node, main bundle, right and left branches were 
located in each of these hearts. The specialized tissue is readily 
followed because the staining characteristics are unlike those of 
cardiac muscle and because the connective tissue sheath is selectively 
stained. The differentiation of conducting tissue is progressive with 
the foetal age. This tissue terminates by very gradual end to end 
transition into ordinary muscle fibers. Each muscle celt does not 
receive a conducting fiber but these fibers are so numerous that very 
small areas of muscle are supplied by one termination. This pattern 
is found throughout the heart, including the septum. 

Such an arrangement provides an almost simultaneous stimulus 
for polarization to contiguous areas. Although there is an anatomical 
syncytium within each ventricular muscle bundle, physiologically 
there is probably little syncytial spread within the muscle because 
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contiguous areas would be active and therefore refractory at almost 
identical times. 

Widely separated areas, for instance apex and base, would become 
activated at different times, because of length of conducting path- 
ways; but the basal activation would not be as much later as one 
would expect if conduction had occurred mainly through muscle 
syncytium at the rate of 400 mm./sec. 

A condition favoring onset of hbrillation develops if conduction 
along the pathway to one island is interrupted, or if there is local 
damage to the muscle cells. In either instance an island would not 
be refractoiy when contiguous areas were being depolarized. Thus 
it could be excited by spread of depolarization through the muscle 
syncytium. 

Recently, electrocardiographers have suggested that depolariza- 
tion of the bundle of His does not register when electrocardiograms 
are taken by ordinary techniques (the cross sectional area is too 
small, the tissue is not on the surface of the heart, and the sensitivity 
of the instruments used is not sufficient). If this interpretation be 
true, and be correlated with the anatomical description given above, 
then QT becomes an indication of depolarization of individual 
islands of ventricular muscle, a summation of activity in multiple 
areas. Such a theory allows explanation of the similarity of the QT 
waves obtained from individual muscle cells, from muscle strips, 
from partially developed embryo hearts, and from the very complex 
adult mammalian heart. 


Wald, George (Cambridge, Mass.). The metamorphosis of 
vlsiiai systems in ampUbui. 

In the rods of the vertebrate retina two visual systems are found. 
One is based upon the red photosensitive pigment rhodopsin, engaged 
in a cycle with vitamin Aj; the other involves the purple photopig- 
ment, porphyropsin, bound in a similar cycle with vitamin A|. 

The porphyropsin system appears to be the more primitive in 
verteiHate evolution. The cyclostome,iV/ramyzo0/naW;ra5, possesses 
only this system. The same is true of all types of freshwater hsh so 
far examined. 
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Vertebrates have followed two pathways out of fresh water, one 
into the sea, the other to land. Both have led them to the use 
of vitamin Aj in vision. Thus all marine fishes which have been 
examined, with the single exception of certain Labridea^ have the 
rhodopsin system alone; so also do all the birds and mammals 
investigated. 

Interpolated between freshwater and marine fishes are euryhaline 
forms, which can exist as adults in either environment. Among 
them, the salmons and the ‘freshwater* eel have mixtures of the 
rhodopsin and porphyropsin systems; while the alewife and white 
perch have only the latter. In all these forms the visual system is 
predominantly of exclusively that normally associated with the en- 
vironment in which the fish develops embryonically, and is relatively^ 
independent of the environment in which it is found as an adult. 

Interpolated between freshwater fishes and true land vertebrates 
^are the amphibia. Their life histories for the most part are closely 
analogous with those of euryhaline fishes, amphibian migrations to 
land replacing fish migrations into the sea. 

Adult frogs possess the rhodopsin system and vitamin Ai alone. 
The tadpole of the common bullfrog, Rana catesbiana, however, just 
prior to metamorphosis, has exclusively the porphyropsin-vitamin A, 
system. During metamorphosis it transfers completely to the rhodop- 
sin system, which is found atone in the newly emerged frog. Partly 
metamorphosed animals have mixtures of both systems, such as have 
been found otherwise only in euryhaline fishes. 

The common newt, Triturus viridescensy begins its life as a gilled 
larva in fresh water. After several months it metamorphoses to the 
land-living red eft; then after 1-2 years of growth it undergoes a 
second metamorphosis to the sexually mature newt, returning to the 
water for the remainder of its life. The eye of the red eft contains 
a mixture of vitamins A^ and A,, predominantly the former; while 
that of the water-phase adult presents just the reverse proportions 
of both vitamins. This is a change opposite in direction to that in 
the frog, but associated in the same way with the chemical metamor- 
phosis of visual systems. 

Finally, such a permanently larval salamander as the mudpuppy 
{Necturus maculosus) contains only vitamins A| in its retina as an 
adult. 
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Amphibia, therefore, like euryhaline fishes possess as a group both 
the rhodopsin and porphyropsin systems; but in amphibia these 
systems succeed one another as the animal goes through its basic 
metamorphoses. 


W^GRU, Ren^ (New York). Correlation between the effect of 
quinidine sulfate on the rate of the circus movement in 
auricular fibrillation and its concentration in the blood 
plasma. 

Patients with chronic auricular fibrillation were given orally single 
and repeated doses of quinidine sulfate. The concentration of the 
drug in the plasma and the intensity of its effect on the rate of the 
circus movement were followed. 

In 7 studies in which one single dose (0*4 to 0-8 gm.) was given, the* 
intensity of the cardiac effect of the drug and its plasma concentra- 
tion Avere found to be grossly parallel but not in a strictly quantita- 
tive manner. Indeed, discrepancies between intensity of cardiac effect 
and plasma concentration were found, the plasma level decreasing 
faster than the intensity of cardiac effect. 

In 3 studies in which repeated doses (0*4 gm. every 2 hours for 3 
or 4 doses) were given, there seemed to be a less marked discrepancy 
between plasma concentration and intensity of the cardiac effect. 
Tliis may be more apparent than real because the patients were not 
followed long enough. 

As possible explanations for the discrepancies observed between 
the plasma quinidine level and the intensity of the cardiac effect, 
there are several mam possibilities: (I) the plasma level, in the first 
few hours after the administration of the drug, is relatively higher 
than its auricular level because the auricles become saturated with 
relatively low plasma levels or because the time during which the 
auricles are exposed to a high plasma level is too short and, therefore, 
the auricles do not fix as much quinidine as might be expected from 
the height of the plasma level ; (2) the plasma level, later in the period 
of action of the drug, is relatively lower than its auricular level 
because the auricles retain quinidine longer than the plasma; (3) the 
auricular level, early in the period of action of quinidine, may be 
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commensurate with the plasma level but the cardiac effect is not 
more marked because the increment of cardiac effect tends toward 
zero with any further increment of the auricular level. 

Experiments on dogs in which the content in quinidine of auricular 
and ventricular muscle was correlated with the quinidine plasma 
level, seem to rule out the first hypothesis as a possible explanation. 


Wolf, S., and Wolff, H, G. (New York). The function of (be 
stomach as observed in fistulous human subjects, with special 
reference to the action of drugs and the effects of vagotomy. 
A human subject with a gastric fistula larger than that of Alexis St.^ 
Martin was studied in detail and continuously for over five years. 
The effect on the stomach of a large number of drugs and chemical 
agents were determined on this subject, as well as on two other fistu- 
lous individuals. One of the latter was studied before and afier 
bilateral supradiaphragmatic vagotomy. 

Data obtained fell into five categories, allowing of the following 
inferences: 

1. Secretory and motor activity in the stomach usually parallel 
one another and these gastric functions correspond closely to 
the blood flow through the organ. Drugs which inhibit gastric func- 
tion induce in the stomach a state of pallor and deturgescence. 
Drugs which stimulate gastric activity, on the other hand, give rise 
to hyperemia and turgidity of the membrane. 

2. The gastric mucous membrane is remarkably resistant to 
trauma during pallor and relative inactivity of the stomach. With 
hyperemia and engorgement, however, the membrane becomes far 
more vulnerable to physical insult, erosions and bleeding points 
resulting readily from minor traumata. When hyperemia and 
engorgement are intense and sustained, there occurs a lowering of 
pain threshold, so that ordinarily painless gastric contractions 
become painful. 

3. By vhtue of its protective covering of mucus, the gastric 
mucosa, even when red and turgid, is comparatively resistant to the 
action of caustic chemical agents. It was found that various drugs, 
including emetics commonly thought to be gastric irritants, actually 
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do not exert an irritant effect on the stomach. Locally acting emetics 
exert their effects after passage into the duodenum. 

4. Following vagotomy the stomach remained for several weeks 
pale and inactive. Slight hyperemia followed the ingestion of food, 
but situational stimuli provocative of conflict with anger and resent* 
ment and accompanied by intense gastric hyperemia before opera* 
tiott failed to induce such a change after the vagus innervation had 
been interrupted. 

5. In general, the effects on the stomach of a given quantity of any 
drug could not be predicted without reference to the prevailing state 
of the organ. Gastric inhibitors, for example, whose effects were 
readily demonstrable when the stomach was in an average state of 
engorgement and activity exerted no detectable effect when the 
stomach was turgid and overactive. Situational stimuli provocative 
of emotional changes were found to be of great importance in deter- 
mining the state of the stomach. The actions of the various drugs 
tested depended in large measure upon whether they reinforced or 
opposed these other influences acting at the same time. 


May, R. M. (Paris). R^g^ntion c^r^brale proroqo^ par la 
greffe intraocidalre siiniiltaii^ de dssu c^r^bral de Dourena- 
et de nerf sciatiqiie cbez U souris. 

Nous avons implant^, dans la chambre ant^rieure de Toeil de 132 
souris adultes, du tissu cerebral de souriceau nouVeau*n^ et, en 
plus, chez 87 d'entre elles un bout de nerf sciatique du meme souri- 
ceau, et chez 45 autres un bout de nerf sciatique d'une souris adulte. 
Les yeux portegrefifes ont ^te impregnn k Targent pour la plupart, 
depuis le 2« jusqu'au 147* jour apr^ la transplantation, et coup^ en 
series. 

Le tissu cdrebral implant^ a continud son d^veloppement et s*est 
accole au bout de nerf sciatique greffd avec lui. Les bouts de nerfs 
implant^s ont ddg^n^r^ comme ils Tauraient fait in situ, Leur 
d^g^rescence est OKore peu marqu6 3 jours apr^ leur greffe, mais 
ils sont en pldne d^gr^tion 7 jours aptis cette opdration. 

Les produits de d^g^rescence et les cellules phagocytaires qui 
en sont charge attirent les fibres cdrdbrales dont la progression peut 
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6tre ditermin^ par leurs cones ou boutons d’accroissement. L*at- 
traction des fibres c^r^brales est exercde aussi bien par des bouts de 
ncrf de nouvcau-n& quc de nerf d’adultes. Lcs fibres attir^ vers les 
bouts de nerfs en d^g^n^rescence avancent vers ceux-ci isolcment et 
en faisant souvent des trajets supplementaires dans les tissus voisins. 

Un bout de nerf de nouveau-n^ rehabit^ a, d^ja 33 jours apr^ 
son implantation, un aspect de nerf normal, et se distingue du tissu 
c^r^bral ^ fibres sinueuses et noyaux ronds par ses fibres droites et ses 
noyaux de Schwann allonges. 

Nous avons pu observer deux connexions directcs de tissu cerebral 
avec un bout de nerf de nouveau-ne, 33 et 1 17 jours apres leur greflfe, 
et deux autres cas semblables avec un bout de nerf adulte, tous deux 
1 33 jours apres I’implantation. Ces connexions sont une preuve de, 
la regeneration des cellules ceiebrales. Un bout de nerf adulte 
rehabite 133 jours aprb son implantation a Taspect d’un nerf 
normal. Un bout de nerf de nouveau-ne, etudie 127 jours apres sa 
grcffe, avait provoque la sortie des fibres nerveuses proprcs de la 
comee et leur penetration dans cet implant. 

Ces fails montrent qu*il est possible de provoquer la regeneration 
des fibres de cellules cerebrales trfes jeunes chez la souris. Ils mon- 
trent aussi quc des nerfs peripheriques degeneres, tres jeunes ou 
adultes, exercent une action neurotrope sur les fibres de ces cellules. 


Hess, W. R. (ZurichT. Coocdinatire functkniis of tbe dience- 
phalon. 

The exploration of this subcortical region was carried out on the 
intact animal enjoying perfect freedom of movement. Unipolar 
excitation with pulsating, direct current of low frequency (8 pulsa- 
tions per second) has been used as a means of recognizing the func- 
tional quality of fibers running to or running from the diencephalic 
coordinative center. Low frequency evokes characteristic summa- 
tion from the first fiber group (or related substrata) and clear phasic 
responses from the second. The reactions elicited from the latter 
structures appear therefore unnatural, but are of analytical value. 
Simultaneous stimulation of two points evokes either addition or 
subtraction of motor effects observed, the effect depending on the 
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Strength of current employed. The points stimulated were usually 
explored with three degrees of voltage. Survival experiments after 
discrete coagulation have been used for the histological control of 
lesions and ensuing 5ber degeneration. Signal-light in him marks 
onset of stimulation. 

Interpretation: 

Certain reactions have the character of compensatory motor 
effects, as seen under natural conditions, evoked by vestibular or 
proprioceptive excitation. In the experiment the animal, through 
artificial stimulation, is thrown out of its natural balance into an 
unnatural state of equilibrium, or movements of head and extremi- 
ties, proprioceptive in nature, may be observed. 

The automatisms observed were evoked from *pne-dienccphalic- 
centcr* structures. The rhythm of the movements is not dependent 
upon that of stimulation. A long latent period precedes autonomic 
responses. Affective reactions or changes in 'functional readiness to 
react’ (funkiionelle Bereitschaft) have in general prolonged after- 
effects, voltage, frequency, duration of stimulation playing here an 
im^rtant part. 


Artom, C., and Cornatzer, W. E. (Winston-Salem, N.C.). 

Action of choline and fat on the formation of pfaospbolipides 
in the liver and intestine. 

Previous studies have shown that lipide phosphorylation in the liver 
and sfiiall intestine is more active when the diet is rich in fat.‘ The 
present data indicate that both dietary choline and fat are involved, 
a finding which may be of interest in relation to a possible role of 
phospholipides in the absorption and metabolism of fat. 

Rats were maintained for seven days on a low-fat, low-choline 
diet. In each experiment, four animals were given the following by 
stomach tube; Rat A, water; Rat B, choline HO (30 mg.); Rat C, 
oil (2-2 C.C.) and choline; Rat D, oil and water. All rats were then 
injected wiUi a solution of phosphate, containing radioactive P, and 
killed after certain time intervals (mostly six hours). On the lipides 
extracted from the liver and small intestine, the radioactivity and the 
P content were determined. 
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In the intestine of Rats B, receiving choline, both the total radio- 
activity and the specific activity (radioactivity per mg. of lipide P) 
are higher than in Rats A. When, in addition to choline, fat was 
also given (Rats C), there was a further increase in these values. In 
Rats D, to which fat alone was administered, the values were usually 
the same as in Rats A.^ 

The results obtained on the liver were similar, although the 
differences were somewhat less consistent and not as marked as in 
the intestine. 

The stimulationof lipide phosphorylation by asingle dose of choline 
in the liver of rats on high-fat diet has been previously described.’ 
Such a stimulation has now been shown to occur in both liver and 
intestine.'* It is apparent also in rats on a low-fat diet, but it is . 
enhanced by the simultaneous administration of a large dose of fat. 
This finding is in line with the results of experiments of longer dura- 
tion concerning the effects of dietary choline and fat on the level of 
liver lecithins.’ 

‘ Artom, C., Sarzana, G., and Segrc, E., Arch. Internal. Physiol 37, 243 
(1938). * In rats on adequate stock diet, the administration of oil alone 

does increase the radioactive values in the intestine. ^ Perlman, I., and 
ChaikoflF, I. L, /. Biol Ckem. 127, 211 (1939). * The administration of 

dimethylethanolamine, diethylethanolamine, and ethanolamine also caused an 
increased formation of phospholipides in the liver and intestine. The first two 
compounds are known to be lipouopic, whereas the last is not. ^ Fish- 
man, W. H,, and Artom, C, /. Biol Chem. 164, 307 (1946). 
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Bacq, Z. M., Pateita, M. a., et Caldeyro, R. (Lifege). 
Adrimliiie dans la glande parotolde de Bufo arenanim apr^ 
^iratioii. 

L*uii de nous^ a sugg6r6 que Tadrenaline levogyre Isolde de la secre- 
tion des glandes parotoides de divers crapauds tropicaux et sub- 
tropicaux^ est en rdalite de la sympathine qui s*accumule et dont 
I'oxydation est inhib^ par la haute teneur de cette s&r6tion en acide 
ascorbique et en glutathion reduit. Nous essayons de v^riher cette 
hypoth^ en etudiant ies modiikations apport^ par Tenervation 
unilaterale de la parotolde de Bufo arenarum H. 

On verifie histologiquement la disparition des fibres ncrveuscs 
.(vraisemblablement sympathiques postganglionnaires) dix jours 
apr^ brossage du p6dicule a Tadde phenique 5%; ^ ce moment Ies 
granulations donnant, dans Ies cellules glandulaires, les reactions 
histochimiques des phenols sont beaucoup plus abondantes dans la 
glande enervee que dans la glande norma le,’ cependant que la teneur 
en adrenaline de la sdretion diminue. Ces fails montrent que cette 
glande concentre facilement les phenols apr^s enervation (ce qui 
pourrait expliquer rhypersensibilit6 k Tadrenaline des tissus enerv6s), 
mais synthetise plus difiicilement Padrenaline. 

* Bacq, Z. M., Ergebnisse d. Physiol. 37, 156 (1935). * Voir titUrature 

dans Gessner, O.. Ham&. fxp^r. Pharmak, ErgSnzungswerk, VI band, Springer, 
Berlin, 1938, p. 47. > Patetta, M. A., Arch. Soc. Biol. Montevideo, 12, 

291 (1945). 


Barclay, J. A., Cooke, W. T., and Kenney, R. A. (Birming- 
ham). Evidence for a three-eomponent system of renal 
excretion. 

The excretion of any urinary constituent may be regulated by 
(a) filtration at the glomerulus, (6) reabsorption in the tubules, 
(c) secretion into the tubular urine. It has not previously been 
suggested that there may be a combination of all three. A study of 
the exaction at various plasma levels, either by a direct comparison 
of the clearance of the substance under investigation with that of 
the reference substance used to measure glomerular filtration rate 
(inulin, mannitol, or creatinine) or by calculation of the index E 
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{Barclay and Kenney, 1946),' makes it possible to decide which 
combination of these excretory processes is involved. 

We have shown that phosphate in the dog {Barclay, Cooke, and 
Kenney, 1 946)^ may be secreted by the renal tubules when the plasma 
level be elevated sufficiently, and that this substance has a definite 
secretory 'Tm\ 

The figiues given by Ekehorn ( 1945)^ and Shannon (1936, 1938)’ for 
urea excretion give evidence of the participation of secretion in 
addition to filtration and reabsorption at elevated plasma levels. We 
have been able to demonstrate the secretion of urea in a number (12) 
of hypertensive and nephritic patients even when the plasma levels 
were within normal physiological limits. 

Potassium which is normally reabsorbed to a great extent from ^ 
the glomerular filtrate may under certain conditions have a clearance 
equal to, or exceeding, that of inulin {Nunn, 1929 McCance and 
Widdowson, 1937;^ Ae/f/rand Osterberg, 1940).^ 

Many members of the sulphonamide group of compounds (e.g. 
acetyl-sulphathiazole) provide examples of the simultaneous occur- 
rence of tubular reabsorption and secretion. In such a case the 
presence of the secretory component may be recognised by the self- 
depression of clearance when the plasma level be elevated beyond the 
value required to saturate the tubule cells. 

That such widely differing entities as urea, the phosphate ion, the 
potassium ion, and the sulphonamides should be excreted by a three 
component system suggests that this process may occur under normal 
physiological conditions. The advantages of the possession of such 
a combination of excretory mechanisms to the body are great. 
Filtration at the glomerulus provides a fluid from which the renal 
tubules can absorb solutes and water and into which secretion can 
occur. The final concentration of any urinaiy constituent can thus 
be regulated very precisely by alterations in the balance of the 
two tubular processes. Indeed, the high diifusibility of certain 
of the urinary constituents, notably urea, would make secretion 
essential to explain the concentration of these substances found in 
the urine. 

‘ Barclay, J. A., and Kenney, R. A., Acta Mfdica Scand. 125, 386 (1946). 

* Barclay, J. A., Cooke, W. T., and Kenney, R. A., Oral Communication to the 
Physiological Society, April 1946. J Ekchom. G., Acta Medico Scand. 
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122. 154(1945). ^ Keith. N. H., and Oslerbcrg, A. E., Am. J. Physiol. 129. 

395 (1940). * McCance. R. A., and Widdowson. E. M., Lancet, 2, 247 

(1937). ‘ Nunn, M., Skand. Archiv. f. Physiologic, 55. 211 (1929). 

’ Shannon. J. A.. Am. J. Physiol. 117, 206 (1936); 122, 782 (1938). 


Barnes, T. Cunliffe (Philadelphia, Pa.). Electrical action of 
acetykboUne. 

The distinction between cholinergic and adrenergic nerves can be 
represented in an oil-cell model containing triglyceride oil which 
produces electrical phase-boundary potentials with sympathomi- 
metic drugs but not with acetylcholine (Barnes and Beutner, Science, 
104, 569, 1946; Nature, in press). 20 c.c. of triacetin after shaking 
with 100 c.c. of H|0 had a resistance of 50 x 10* ohms, after shaking 
with saline the resistaiKe was 40x 10* ohms, after shaking with 
0-01 M acetylcholine in saline the resistance was 40 x 10* ohms, but 
after shaJdng with 0-01 M paredrine in saline the resistance fell to 
20x 10^ ohms. The function of choline esterase in adrenergic nerves 
is obscure, but the electrical effect of true choline esterase in brain 
can be shown in a model. Five grains of ground rabbit cortex in 0-9% 
NaG (with chloroform as bacteriostatic) containing 100 mg.% 
bicarbonate reduced the electrical phase-boundary potential of 
25 rag.% acetyl-beta-methylcholine from 30 mv. negativity to 14 mv. 
negativity. One mg. % eserine or 0-05% di-isopropyl fluorophosphate 
preserves the electrogenic action of acetylcholine solutions in presence 
of scrum esterase. Nachmansohn (/. Neurophysioi 9, 9, 1946) found 
that anti-esterase agents did not arrest the descent of the spike in 
nerve, suggesting that esterase plays no part in impulse formation. 

One milligram of acetylcholine released at a saline-guaiaco! inter- 
face produces a phase-boundary wave of negativity of several milli- 
volts lasting 0-1 to 0-3 of a second as recorded by an electroen- 
cephalograph. This experiment suggests the possibility that a few 
gamma of acetylcholine formed at the lipoid layer in nerve might 
produce a wave of negativity. 

On frog sdaiic in isotonic glucose 1 in 7(X),(XX) acetylcholine pro- 
duces 8 mv. negative phase-boundary potential. The same concentra- 
tion added to a different length of the same nerve in a second dish 
with the second electrode reduced the potential difference between 
the electrodes to zero (model of propagation). 
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Addition of one milligram of carbamytcholine to the exposed cats 
cortex increased frequency of the E.E.G. (Sjostrand effect) which hdps 
to explain Darrow's finding (/. Neurophysiol 7, 217, 1944) that 
stimulation of the petrosal nerve increases frequency of E.E.G. 
Slow E.E.G. activity in the alkalosis of hyperventilation might result 
from hydrolysis of acetylcholine. Excess E.E.G< activity in grand 
mal is believed to result from excess acetylcholine whilst the slow 
waves in petit mal suggest deficiency of acetylcholine (Williams, 
Lancety 240, 476, 1941). 

The writer wishes to express his thanks to Dr. R. Beutner for 
helpful advice. 


Bissar, F., and Krueger, H. (Beirut, Lebanon). Frog tempeni- 
hire and survival at low pressures. 

During January and February 1947, the stomach temperature varied 
between 14 0 and 18*0 (average for frogs maintained in air in 
small wire baskets for one hour at room temperatures between 1 5 and 
19*5“ C. The frog temperatures were sometimes slightly above and 
sometimes slightly below that of the room. The average weight loss 
per hour of these frogs was 0*71 gm. with a S.D. of 0*44 gm. A total 
of sixty frogs were subjected for 5, 10, 15, 30, 45, and 120 minutes 
to pressures between 10 and 20 mm. Hg. Their average temperatures 
immediately after evacuation were respectively 14-7, 10*7, 10-8, 7*4, 
7*2, and 8*5“ C. with a general standard deviation of 0*5“ C. Corre- 
sponding average weight losses were 0*44, 0*5!, 0*55, 1*30, 2*38, and 
3-28 gm. during the entire evacuation period, or at average rates of 
5*28, 3*06, 2*20, 2*60, 3 17, and 1*64 gm. per hour. The average rate 
of weight losses per hour for the first three 15-minute periods were 
calculated to be 2*20, 3*00, and 4*32 gm. per hour and for the last 
45-minute period 0*72 gm. per hour. Temperatures decreased 5*8, 
3*4, and 0*2“ C. during the first three 15-mioute periods and then 
increased 1 *3“ C. during the next 45 minutes. The interpretation of 
these figures is complicated by variability in the size of the frogs, 
humidity and temperature of the room, and the reaction of the frogs 
within the evacuation jar. The data clearly indicate that there is a 
rapid drop in temperature to a low level of 7*2“ C. in 45 minutes 
and subsequently an increase to 8*5 
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The loss of 1 gram of water at . 10" C. is equivalent to 590 
calories. During the first 5 minutes the average weight loss of 044 gm. 
would correspond to a heat loss of 260 calories or around 8 calories 
per gram of frog. As the temperature dropped only 2 3" C. the frog 
either developed heat or received heat from his environment. As 
long as the water loss was rapid the temperature of the frog would 
continue to drop; but when the loss and the body temperature were 
low, the heating efiTect from the environment presumably could be 
sufficient to cause the frog temperature to rise, even though the 
water loss of 0-72 gm. per hour is equivalent to a heat loss of 425 
calories per hour, or about 14 calories per hour per gram of frog. 

All frogs survived for more than 10 days after being subjected to 
evacuation periods up to 1 hour. Only 3 of 15 frogs survived a 
2-hour evacuation. 


Brun, Georg C. (Copenhagen). Rhythmic variations in the 
diameter of arteries in rats* 

Experiments were carried out on adult white rats anesthetized with 
urethane. The animal was placed in a rectangular container with 
Ringer's solution at a temperature of 38" C. so that only the head 
remained above the solution. Arteries in the mesentery and in the 
muscles of the abdominal wall were observed through a Leitz 
‘uJtropak’ microscope with direct objective illumination. Measure- 
ments of the diameter of the vessels were made by means of a screw- 
ing ocular micrometer. 

The mesenteric arteries displayed small but distinctly visible 
rhythmic contractions at a rate of about 10-20 per minute. When 
adrenaline in small doses was squirted into the Ringer solution just 
above the site of measuring, a strong contraction ensued followed by 
a phase of dilatation in which the rhythmic contractions became 
very pronounced. Application of adrenaline tothe artery 10-1 5 mm. 
proximally to the site of measuring caused no initial contraction, 
but about i minute later the rhythmic contractions became very 
strong. Ephedrine applied direct elicited the same strong rhythmic 
contractions. 

Anesthetizing of the arteries with nupercaine did not eliminate 
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the effect. When the blood-pressure was as low as 40 mm. or when 
the artery was compressed i5roximally to the site of measuring, 
locally applied adrenaline would elicit a normal contraction of the 
artery, but no succeeding rhythmical contractions. No connexion 
was found between normal blood-pressure variations or respiratory 
movements and the rhythmic diameter variations. 

In the arteries of striated muscles the rhythmical contractions 
were more conspicuous, but less frequent, on an average only 6 per 
minute. Two and 12 contractions per minute, respectively, were 
found in two arteries only about 2 cm, apart from each other. Small 
amounts of adrenaline applied locally increased the strength and 
frequency of the rhythmic contractions. Unlike what was found in 
the mesenteric arteries, anesthetizing suspended for a while the rhyth- 
mical activity without affecting the sensibility to adrenaline. Local 
application of ephedrine, though causing the arteries to contract, 
likewise suppressed the rhythmic contractions. 

The experiments indicate a structural difference between the 
mesenteric arteries and the arteries of the striated muscles. The 
rhythmic activity of the mesenteric arteries seems to be a property 
of the plain muscles of the arterial wall, whereas the rhythmic con- 
tractions of the muscle arteries are elicited through the arterial 
nerves. An adequate blood-pressure level is a necessary condition 
that this phenomenon may occur. 


Capraro, V., Milla, E., e PASARGiiaiAN, M. (Milano). 
t)ber den Metabolisrous der Aceton-Korper.' 

Bekannterweise ist es notig einen bestimmten Mindestwert des 
Vcrhaltnisses zwischen verbrauchten Fetten und Karbohydraten 
nicht zu Qberschreiten, damit eine vollkommene Verbreimung der 
Fettsauren statthndet; wenn dieses Verhaltnis unter diesen 
Mindestwert sinkt (das hciBt unter 3:3/1, urid den entsprechenden 
R.Q. == 0*77), erscheint eine Anhaufung und eine vermehrte Aus- 
scheidung der Aceton-Korper, welche als Zwischenprodukte des 
Fettsaurenmetabolismus angesehen werden (Ketose). 

Shaffer erklart diese Erscheinung durch die Annahme, daB die 
Verbrennung der Aceton-Koiper nut dem gleichzeitig stattinden- 
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den Karbohydratenmetabolismus in irgendeiner chcmischen Weise 
vtrbunden ist (ketolytische Wirkung der Karbohydrate). Dieselbe 
Erscbeinung wird abcr auch auf anderc Weise erklart, indcm man 
annimmt, dafi in einigni Tierarten und im Menschen, die Fett- 
s&urenoxydation nicht den ganzen energetischen Bedarf decken 
kann, weil der Organismus nicht im Stande ist, ein Intensitats- 
maximum in der Fettsaurenoxydation zu Qberschreiten; aus 
diesem Grunde, wenn diese Grenze Oberschritten ist, muO der 
Karbohydratenmetabolismus aufs Neue zunehmen, sonsl werden 
die Fettsauren unvollkommen verbrannt und es erscheint die 
Ketose (antiketogene Wirkung der Karbohydrate). 

Letztere Anschauung ist fDr uns glaubwdrdiger aus folgenden 
Griinden: 

1. Wenn die Shaffersche Annahme richtig wSre, mOOte die Ge- 
schwindigkcit, mil welcber die in groBen Quantitaten eingefQhrten 
Aceton>K6rper aus dcm Blutc cincs nicht Karbohydrate vcr- 
brauchenden Organismus (z. B. eincs pankreaseklomierten Hundes) 
verschwinden, niedriger sein, als jene im Fallc cincs Karbohydrate 
verbraudienden Organismus (z. B. eincs rmt gen^hter Kost 
emahrten Hundes); abcr dies ist nicht der Fall, 

2. Wenn die Shaffersche Annahme richtig ware, mUQten die 
Ketose und die Accton-Korpcr-Ausschcidung gleichzeitig mit dem 
Metaboiismus zunehmen, so daB der Organismus, welcher Fette 
und Karbohydrate in einem konstanten Verhaltnis, unter dcm 
Wcrtc 3:3/1, vcrbraucht, vom Grundumsatz zu einem mehrfach 
groBeren Metaboiismus Qbcrgeht; abcr nicht nur ist dies nicht der 
Fail, sondem die Aceton-Korper-Ausscheidung nimmt mit der 
Zunahme des Metaboiismus ab, was bedeutet, daB die Fahigkeit 
die Accton-Korper zu vcrbrcnnen mehr als der Metaboiismus 
zunimmt. 

3. SchlieBUch wenn die Shaffersche Annahme richtig ware, mO Bten 
die Ketose und die Aceton-Korper-Ausscheidung sofort abnehmen, 
werni der Fettsaurenmetabolismus plotzlich abnimmt wegen einer 
hcrvorgenifencn Zunahme des Karbohydratenmetabolismus, wah- 
rend der gesamte Energieumsatz unverandert bleibt (z, B. nach 
Insulin-Einspritzung); auch trifft nicht dies zu, im Gegenteil beo* 
baditet man unter diesen Bedingungen statt einer Abnahme eine 
vorSbir-gehende Zunahme der Accton-Korpcr-Ausschcidung. 
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Dieses unvorbergesehene Verhalten der Ketose in den diei obigen 
F&llen Ufit sich, unserer Meinung nach, nur erklaren, wenn man 
den Aceton-Korpermetabolismus als chemisch unabhangig von 
dcm Karbohydratcnmctabolismus, vielmehr nur von dem Gleich- 
gewicht zwischen Aceton-Korperproduktion (Fettsaurenoxydation) 
und Acclon-Korperoxydation, abhangig annimmt. 

' Die Arbeiten, aus wcichen die obife Mitteilung zusamniengefaEt ist, siod 
folgendc: Capraro V., e E. Milia, Arch, di Sc. Biol 27. 451 (1941). 

Capraro V., e E. MiUa. ibid. 30. 53 (1944). Capraro V., e M. Pasargiklian, 
ibid. 30 (1944-S). 


Catchpole. Hubert R. (Chicago. 111.). Ocular dlstribatkm of* 
glycoprotein in the anterior pituitary gland. 

By the use of the Hotchkiss technique of visualizing polysaccharide 
or polysaccharide complexes, a carbohydrate material was demon' 
slrabie under certain conditions in cells of the anterior pituitary 
gland. In view of the glycoprotein nature of pituitary gonadotrophic 
hormones, it seemed desirable to study glands in various stages in 
which changes in hormonal activity have been directly demonstrated 
or inferred. Pituitary glands were taken from adult female rats 
during the oestrus cycle, pregnancy, and following castration, from 
normal and castrated adult male rats, and from female rabbits before 
and after mating. Preliminary studies showed a glycoprotein material 
to be associated with granules of castration cells in the highest 
amounts seen. During the rat cycle, the amount of specific material 
was highest in the interval and fell progressively during prcK)estrum. 
oestrum, and post-oestrum. The solubility characteristics of the 
ntaterial seen in castration cells was compatible with a tentative 
identification with pituitary gonadotrophic hormone. The varying 
amounts of this material seen during the rat cycle agrees with direct 
determinations of gonadotrophic activity made by other authors in 
the pig and the rabbit 
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Chaiuubarty, M. L. (Calcutta, India). On the blood>su^ in 
hMMH starmdoo cases : 1. During the period of stamtkHL 
Studies on hypoglycaemia have since revealed that it is possible for 
an individual to live practically without any symptoms with a blood- 
sugar vaiyingfrom 21 to 37 mg. per lOOc.c.andsymptoms mayappear 
when the level comes down to 14 to 18 mg.' Similar records are not 
few, but in spite of this, the present subject has iis great importance 
not merely because low blood-sugar is not accompanied with hypo- 
giycaemic symptoms but because the study was on the human beings 
about whom not much information is on record. 

This paper presents a short note of an investigation on 407 
individuals selected from 9,765 starvation cases admitted in to 
hospital during the Bengal famine of 1943-5. Only those cases were 
selected who showed clinically no disease, confirmed later on from 
autopsy, where possible. They had profound emaciation and a few 
could hardly talk. 

in this investigation ordinary blood constituents showed great 
deviation from normal but only blood-sugar forms the subject matter 
in this paper. Blood was collected from a vein before the individual 
had anything by mouth or intravenously and examination started 
within 15 minutes (method of Wu and Folin) with all usual precau- 
tions. 

Table I 


Biood-si^ar ui mg. per 100 c.c. 


Behw SO 



S0-i3O iAorel20 

Below 40 

40 

Abate 40 


X 

I 3-9 

1 59 1 

90-*5 

34^ ' 6'2 

i 


The range varied from 19-2 to 307 mg. per 100 c.c. with an average 
of 76'7 mg. 

One case with canenim oris showed a blood-sugar of 1 7*6 mg. per 
100 C.C. This case has been published separately.^ 

It will be seen that nearly 60% had blood-sugar below the lowest 
normal, of which again 5*6% is below 40 mg. per 100 c.c. 
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Sugar tolerance (50 gm. glucose orally) showed (1) low initial 
sugar, (2) gradual rise for nearly 4 hours, and (3) little tendency for 
the sugar level to decline, unlike a normal individual where the 
highest rise occurs within one hour and the level comes down within 
two hours. 

Stained microsection (haematoxylin and eosin) after death showed 
(1) extensive epithelial denudation and submucous haemorrhage in 
the small intestine; (2) shrinking and interference with the staining 
of the liver cells with wider intercellular spaces; and (3) fewer cells 
in the islets of Langerhans and also foamy cells. 

These findings aiTord adequate evidence for the slow absorption 
of sugar and their delayed disposal. 

’ Conn, J. W., Journal of American Medical Asutciation^ 115, 1669-75, 
(1940). ^ Chakrabarty, M. L., Jour. Ind. Med. Assoc. 14(1945). 


Chakrabarty, M. L. (Calcutta, India). On the blood-siigar in 
human sUrvation cases : 2. During the period of recovery. 
The sugar tolerance curve in the previous communication showed 
that at a particular stage of starvation, absorption and utilisation of 
sugar arc considerably hampered. Post-mortem findings showed that 
not only the absorbing surface but also the organs responsible for 
storage were damaged. 

During the period of recovery, sugar tolerance tests (same method) 
done every two weeks showed the reverse, i.e. (1) gradual elevation 
of the fasting blood-sugar level, (2) time for highest rise approaching 
the first hour, and (3) blood-sugar gradually reaching the initial 
level within two hours. These changes in blood sugar ran parallel to 
changes in other constituents; thus the plasma protein-ratio which 
showed a reversal during starvation, albumen reaching the lowest 
1-333% and globulin the maximum 4-54^^ returned almost to 
normal. The recovery, of course, required more than two months 
when put on to good diet. 

From this it is obvious that the organs which suffered damage 
during starvation as evidenced by the already described post mortem 
findings, gained gradual repair to a considerable extent within this 
period. 
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The question that arises now is bow it was possible for the 
indivkhials to remain alive with such low blood-sugar. 

The investigation shows that not only life was compatible but it 
was possible even without any hypoglycaemic symptoms. 

Everybody knows that in starvation the body passes through a 
series of changes, which are too well known, but in the present case, 
the adjustment it attained at a stage just before death, seems to be a 
very interesting one. The adjustment comprised maximum reduction 
in the oq^enditure of body material for energy, even at the cost of the 
body tissue as seen in the broken intestine and other organs. (Liver 
of protein-starved rats showed a similar picture.)* In addition the 
heart and respiration slowed down. The individuals could execute 
no muscular movement, cv-en uttering a word. Tlwir oxidation pro- 
cess came down as well and the little oxygen that could be carried 
by 1*74 gm. haemoglobin per 100 c.c. {Heltige's method) (lowest in 
this series) was found adequate for life process. This is how the 
system struggled for existence and verily it was possible only because 
it was a chronic starvation. In acute starvation death ushers in 
earlier. 

* Canipbdl, R. M., and Kostcrlti/, H. W.. Proc, Physhl. Soc. /. Physhf., 
106(I!H7). 


Cole, H. H., and Casady, R. B. (Davis, Calif.). Studies 
rebtiiig to protificacy in rats. 

This study comprises a physiological comparison of (wo strains of 
inbred rats differing significantly in proliffcacy— a gray strain having 
an average litter rize of 8 9 and a white strain writh an average of 6*5. 
Both strains arc highly inbred as the result of brothcr-sislcr or sire- 
daughter matings for 13 or 14 generations. The two inbred strains 
derive frcmi a common ancestry involving a sirenlaughter mating. 

The objects of the study were twofold: to determine if indices of 
prolificacy could be developed; to ascertain the cause of the differ- 
ence in prolificacy of the two strains. 

ImSees of prolificacy: The average age at sexual maturity for 25 
gray fanaJea was 36*0 days, for 20 white females 41*7 days. The 
diffcrcDoe is highly significant (r » 6*6 and P < 0*01). The more 
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prolific strain matures earlier and thus conceivably age at sexual 
maturity may serve as an index of prolificacy. 

A direct relationship exists between ovarian weightand prolificacy. 
At 27 days of age, the average ovarian weight for 26 gray females was 
17-9 mg. as compared to 10-4 mg. for 22 white females (r = 11*2 
and P < 0*01). Thus it appears that ovarian weight may likewise 
be used as an index of prolificacy. 

Cause of the difference in prolificacy of the two strains. A difference 
in the rate of gonadotrophin secretion was suspected, but our data 
on the gonadotrophic potency of the pituitaries of the two strains 
do not support this view. Immature rats w^e implanted with 5 
pituitaries per rat from sexually mature females over a 5-day period. 
Eight recipients receiving pituitaries from gray donors had an« 
average ovarian weight of 57*9 mg. ; 7 recipients receiving implants 
from white donors 61-8 mg. Since potency of a gland and secretory 
rate are not always correlated, it is still possible that greater gonado- 
trophin secretion in the gray females accounts for the greater 
prolificacy. 

The gray strain has larger thyroids. Expressing thyroid weight in 
mg. per 100 gm. body weight, the thyroids of the white strain at 85 
to 90 days of age weigh 9 7 1 mg., the thyroids of the gray strain 
11*3 mg. (/ 4- 158 and P <0 01). The means of the absolute 

weights arc 19*0 and 24*4 mg, respectively. Possibly, differences in 
thyroid activity may account in part for the difference in prolificacy. 


CouRNAND, A. (New York). Influence of intermittent positive 
pressure breathing upon cardiac output and intracardiac 
pressures in man. 

Intermittent positive pressure breathing (IPP.) was studied in 29 
human subjects with essentially normal circulation. The pressure 
was increased in the thorax during inspiration by means of automatic 
respirators producing different kinds of mask pressure curves. Car- 
diac output was determined by the direct Pick method (Coumand, 
Fed. Proc. 4 , 207, 1 945) with the subject supine and in a fasting state. 
Control cardiac outputs were determined at ambient pressure before 
and after the IFF. Simultaneom pressure tracings were recorded 
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from the right heart, peripheral artery and face mask. Intrapleural 
pressures were recorded in 5 cases with therapeutic pneumothorax. 
Net end diastolk pressures in the right ventricle could then be cal- 
culated from each beat in th^ cases. Mean mask pressure was 
detcrniined by planimelric integration. Three types of IPP. mask 
curves were compared: (i) symmetrical with gradual increasing and 
decreasing slope, expiratory lime approximately the same as inspira- 
tory and minimal expiratory pressure above atmospheric; (ii) asym- 
metrical with rapidly increasing pressure during inspiration and 
rapidly dropping during expiration, long inspiratory and short ex- 
piratory time intervals and minimal expiratory pressure above 
atmospheric, and (iii) asymmetrical with gradually increasing pres- 
•sure during inspiration and suddenly dropping early in expiration 
to atmospheric and expiratory time equal to or exceeding inspiratory. 
The results obtained are summarized in the table. 


Type of mask pressure curve 

(i) 

(ii) 

(iii) 

Number of expehments . 

16 

10 

7 

Mean mask pressure, mm.Hg. . 

7-0 

106 

5-7 

Percent change in cardiac output 

U-5 

-16 3 

60 


Correlation between height of mean mask pressure and decrease in 
cardiac output was good in (i) and (ii); but did not apply to (iii). as 
no decrease occurred in any case. With all types of mask pressure 
curses, the net end diastole pressures were lower during period of 
increasing intraplcurat pressures with IPP. than during ambient 
breathing. The reverse occurred during the period of decreasing 
intrapleural pressure when the curves showed an early rapid drop of 
pfessuie. Interpreted in terms of variations in stroke volume, these 
changes suggest that the deficit incurred during the phase of increased 
intra-pleunil pressure, is compensated for during the phase of 
decreasing intra-pleural pressure, when it is of sufficient duration 
and when the pressure rapidly reaches atmospheric. 


V. Euler, U. S. (Stockholm). Prepanitioii and bkrfogka] 
propertks of synpttUiL 

Extracts of various mammalian organs contain a sympathomimetic 
substance in relatively large quantities, having the chemical pro- 
perties o( a catechol compound but diflfering from adrenaline in the 
70 
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following respects, when blood-prcssurc equivalent doses were com- 
pared: (I) weaker inhibition of non-pregnant cat’s uterus; (2) weaker 
dilatation of cat’s pupil; (3) pressor action less readily inhibited and 
not reversed by crgotaminc; (4) fluorescence reaction absent or 
wcak.*"^ 

The active substance agreed in these respects with catechol- 
ethanolamine or noradrenaline (arterenol). The relation of activity 
to strength of catechol reaction supports the assumption of identity. 

A quantitative study of the distribution of the substance in various 
tissues and organs showed the highest amounts in the sympathetic 
trunk (3(3-100 ^g. adrenaline pressor equivalents per gm.) and in 
other nerves rich in adrenergic fibres, such as the splenic nerves 
(20 fig./gm.), the splanchnic and carotid nerves. Grey sympathetic 
rami contained much more activity than the white ones. The sub-' 
stance was also found in cutaneous sensory nerves, motor nerves 
(mixed), vagus nerve, and, to a small degree, in spinal roots. 

The presence of the sympathonumetic substance in organ extracts 
corresponded to some 10 fig. adrenaline pressor equivalents per gm. 
in the spleen of various animals, and approximately 5 fig. per gm. in 
heart, liver, and skeletal muscle. Normal human blood contained 
some 4 ^g. noradrenaline equivalent per 100 ml.'* tow aaivity was 
found in brain tissue and no activity in placental extracts. This dis- 
tribution suggested that the activity was cormected to the adrenergic 
nerves, which was also supported by degeneration experiments. It is 
therefore probable that the active principle is identical with the 
adrenergic transmitter in the organs concerned (sympathin). This is 
supported by the recent findings of Gaddum and Goodwin' who found 
that liver sympathin released in vivo by stimulation of the hepatic 
nerves closely resembled noradrenaline in its actions. The belief of 
some authors that adrenaline is first liberated at the nerve endings 
and then transformed into sympathin is not substantiated by our 
experiments. 

The amount of sympathin in the extract of whole spleen as com- 
pared with that in the periarterial splenic nerves seems to indicate a 
higher content in the finer ramifications and possibly the nerve end- 
ings of the adrenergic nerves. 

The active substance is soluble in ether in the presence of kdthtne 
or ocphalinc and could be eluted with water from such solution, 
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suggesting a reversible linkage between sympathia and nerve lipids 
which might be of physiological significance. 

Euler» U. S. v., Acta Fkysioi Scami. II, I6S (1946); J, Physioi IttS, 38 
(1946); Acta Fhysioi Scaitd. 12, 73 ( 1 946). * Euler, U. S. v., and Schmiter- 

low, C, Acta Physiol Scamt. U (1947). * Gadduni, J. H., and Goodwin, 

L. O., /. Physiol 105, 357 (1947). 


Flexner, L. B., Cowie, D. B., and Vosburgh, G. J. (Wash- 
ington, D.C., and Baltimore, Md.). Studies of vascular 
permeabiUty with radioactive and stable isotopes. 

In our investigations on the permeability of the placenta, it has been 
necessary to follow the decrease with time of the concentration in the 
'blood plasma of intravenously injected radioactive and stable iso- 
topes. In the guinea pig's plasma, the time-concentration data of 
deuterium oxide and radiosodium were fitted by a single exponential 
from which the rale of exchange of the sodium and water of the 
plasma with that of the extracellular fluids could readily be deter- 
mined. It was found that 60% of the sodium and 146% of the water 
of the plasnta escaped to the extravascular fluid per minute. ’ The 
vascular wall, consequently, was judged to be about 2*5 times as 
permeable to water as to sodium. 

Similar measurements have recently been made with chlorine (in 
collaboration with W, S. H7/dr) and iron each tagged with one of its 
radioactive isotopes. Although analysis of the chloride data is not 
yet complete, it appean that 128% of the chloride of the plasma is 
exchanged with extravascular chloride per minute and that the per- 
meabUity of the vascular wall to chloride lies between that to water 
and sodium. Preliminary experiments with iron indicate that its rate 
of exchange is of an entirely different order and that only about 
one-half of the plasma iron is exchanged per hour. This low rate is 
attributed to the state of iron in the plasma where it is present as the 
alpha-globuUnate. 

It is our intrpose to estimate the permeability of the vascular wall 
to other substances tagged with their isotopes in an endeavor better 
to understand the nature of the vascular wall and to permit com- 
parisoD of its behaviour with that of other membranes being 
sunilariy studied in this and other laboratories. 
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• Flexner. L. B., Gellhorn, A., and Merrcll, M.. /. BhI. Chem. 144 , 35 (1942). 

* Mcrrcll, M., GcUhom, A., and FJcxncr, L. B., /. Bioi Chem. 153, 83 (1944). 


FoNTArNE, M., et Callamand, O. (Paris). Sur i’activite anti- 
gouidotrope do s^mm d’anguille. 

Si dcs travaux antiricurs ont mis cn lumicrc diverscs propriety du 
sirum d’anguilic vis-4-vis des mammiftres (action toxique, homo- 
lytique, modiikatioii du tonus et de la perm^biliti des vaisseaux), 
il nc sembte pas que son intense activity antigonadotrope (A.G.) ait 

jusqu’ii prdsent signalde. Nous Tavons mise en Evidence et prin> 
cipalement ^tudi^ dans le s^nim d’anguille argent^ femelle, injecte 
a dc jcunes souris impuWres, imm^alemcnt avant que celles-ci 
re^oivent dcs injections d’hormone gonadotrope. Scion Icur sexe et * 
la nature de Thormone employe (gonadostimuline A, ou A et B) la 
reponse ^tait test^ d*apr^ les reactions vaginales, utirines, ova^ 
riennes ou des vesicules s^minales. 

Nous nc pouvions esp^rer deceler cetlc action A.G. que si celle-ci 
se manifestait encore i des dilutions ne pr6sentant plus d'action 
toxique, ou si un chaulfage menag^ pouvait annihiler la toxidte en 
laissant subsisier une activity A.G. Cest bien cc qu’a r6vele Texpd^ 
rience, Quciques cssais effectu^s avee dcs scrums dc carpe, injects 
aux mcmes doses que les scrums d'anguille n"ont revele que de 
I^res actions, tantot frdnatrices, tantot accelirathces, nullement 
comparables ^ oelles, inhibi trices, observ^es avee le s^rum d'anguille. 
11 s'agit done 1^ d'une propri^ti qui n'est pas commune k toutes les 
espdxs de t^ltotdens et qui varie d'ailleurs d'intensit^ chez Tan- 
guitle, selon son 6tat physiologique et son milieu. 

L'action toxique et Taction A.G. du sdiim d'anguille sont-elles 
attribuables k la m^me fraction serique? Apr^ avoir constate que 
la substance A.G. n'^tait pas ultralilirable, nous avons effectu^ par 
diverses m^thodcs, chimiques et physiques, la separation de certaines 
fractions protdiques du s^rum. Les essais effectuds, k de 

teneur cn azote, nous ont nwnlri que ce pouvoir A.G. itait cssen- 
tiellement localise dans les globulines. Si la conclusion de Mosso 
pouvait £tre conserve, k savoir que la toxidte du s^rum d'anguille 
cst support^e par sa fraction albuminique, la demonstration serais 
faite de la nature diflfiircnte des protdnes toxiques et aniigonado> 

n 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


tropes. Mais nos experiences actuelles au coun desquelles Ics 
globuUnes revikot une toxidie beaucoup plus marquee que oclles 
des albumines, ne pcrmettent pas une telle conclusion. II semblc 
bien que ks fractions ks plus toxiques et douees de la plus grande 
activite A.G. soknt toutes deux comprises dans les globulincs preci- 
pitant pour des concentrations salines faibks et presentant des 
vitesses de migrations kntes, c'est4>dire dans ks fractions connues 
chez ks mammiferes sous Texpression de y globulincs. 

Des fractionnements plus pousses pourront seuls etablir si les 
globulincs toxiques et antigonadotropes sont identiques ou sculc- 
ment de constitution voisine. 


* Harper, A. A., and Raper, H. S. (Manchester). Pancreozymin. 
It has been shown in acute experiments in cats that the administra- 
tion of meals results in an increased output of enzymes in the pan- 
creatk juice even in animals in which all the extrinsic nerves have 
been cut {Harper and Vass^ 1941).* Since secretin has no stimulant 
effect on enzyme secretion, it seined likely therefore that there 
existed in the intestinal mucosa a second hormone capabk of stimu- 
lating enzyme production. /far/>er and /hi^r (1943)^ extracted this 
substance, pancreozymin, from the intestinal mucosa of pigs, and 
separated it from secretin. 

The method of preparation involves the extraction of the secretin 
and pancreozymin in alcohol. The secretin is precipitated by the 
addition of bik salts, and the pancreozymin is then precipitated from 
the supernatant liquid by saturation with NaCl. Subsequent work 
has shown that commercial bik salt preparations vary very much in 
their cflictency as procipitants of secretin, and to achieve compkte 
separation of secretin and pancreozymin a mixture of pig and ox bik 
sahs is required. 

Panocozymin may abo be separated from secretin in acid extracts 
of intestinal mucosa. Enterogastrone is prepared by the method of 
Hands^ Gretngard Preston^ Fauky^ and Iry (1942).' The pancreo- 
zymin it contains is removed by precipitation with 75% alcohol (by 
volume) at definite pH, the secretin remaining in solution. The pre* 
ptpiiaie yields up its pancreozymin, kaving some inert insolubk 
material, by extraction with 50% alcohol (by volume) at 37" C. 
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Pancreozymin is thermostable, dialyses slowly through cellophane, 
is stable in acid but not in alkaline solution, and, when prepared by 
the second method described, is destroyed by peptic digestion and 
by pancreatic juice. These characteristics suggest that pancreozymin, 
like secretin, may be a proteose. 

Pancreozymin stimulates the production of amylase, trypsinogen, 
and lipase by the pancreas without, in the cat, causing any flow of 
juice. Pancreozymin has no vasodepressor effects, and its activity is 
unaffected by atropine. The increased output of enzymes in response 
to repeated injections of pancreozymin is maintained for periods of 
3 or 4 hours. In contrast to the effect of secretin, which does not 
alter the histological picture of the pancreas, prolonged pancreo- 
zymin stimulation, like prolonged vagal stimulation, markedly 
depletes the enzyme granules in the acinar cells. {Harper and Mac- 
kay, 1945.)* 

* Hands, A. P., Greengard. H., Preston. F. W., Fauley. G. B., and Ivy, A. C. 
Endocrinology, 30 , 90S (1942). * Harper, A. A., and Mackay. L F. S.. /. 

Physiol. 104 . 27 p (1945). ^ Harper, A. A., and Raper, H. S., J. Physiol. 102 , 

1 15 (1943). “ Harper, A. A., and Vass, C. C N., / Physiol. 99, 415 (1941). 


Harrell, George T. (Winston-Salem, N.C.). Changes in 
capillary permeability as related to circulatory failure in 
infectious diseases. 

Peripheral circulatory failure probably occurs in many infectious 
diseases. We have observed two types of circulatory collapse in 
certain acute conditions, such as meningococoemia, with and without 
bilateral adrenal cortical hemorrhage (Waterhouse-Friderichsen 
syndrome). The administration of adrenal cortical hormone, along 
with accepted measures for support of the circulation, will effect 
improvement in cases with adrenal cortical hemorrhage, but its 
administration is not necessary in peripheral circulatory collapse 
without adrenal hemorrhage. The absence of edema in both these 
types of collapse suggests that capillary permeability is probably of 
less importance in these cases than is loss of capillary tone. 

We have shown that in acute infections of longer duration, such 
as Rocky Mountain spotted fever, peripheral circulatory failure is 
accompanied by a decrease in scrum proteins and the development 
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of generalized edema. The drop in serum proteins is preceded by an 
increase in the excretion of urinary nitrogen, and can be partially 
alleviated by a very high-protein diet. 

It seems likely that in this disease capillary permeability is altered 
so that protein, electrolytes, and water escape into the interstitial 
spaces. Accordingly, in more recent investigations serial determina- 
tions of the blood volume and 'extravascular thiocyanate space* 
were done at intervals during the course of the disease and were 
compared with the levels of scrum protein and with the intake and 
output of fluid. The blood volume was found to drop simultaneously 
with an increase in thiocyanate space; the alteration in the thio- 
cyanate space is greater than that in the blood volume, however. 

Similar alterations in the blood volume and thiocyanate space 
have been observed in patients with scrum sickness, and have also 
been reproduced experimenially in rabbits with serum sickness. Thus 
it would appear that an allergic mechanism may be responsible for 
the alteration of capillary permeabiliiy, although allergy in rickett- 
sial diseases has not yet been demonstrated. Preliminary exf)eriments 
in rabbits with trichinosis, an infection which is known to produce a 
high degree of allergy, lend to confirm this thesis. 

These concepts of the mechanism of circulatory collapse arc 
probably applicable to many infectious diseases. They suggest that 
in cases where there is no involvement of the adrenal cortex, proper 
replacement of protein and the avoidance of excessive administration 
of crystalloids should help to prevent circulatory and respiratory 
failure. 


Van Harreveld, A. (Pasadena, Calif.). Effects of aspbyxlatioo 
and narcotics on the ptdarizatioo state of centra! nervons 
tissne. 

Gtrard ( 1 930)* and recently ( 1 947)* found that an asphyxiated 

part of a peri^dieral nerve becomes negative with respect to an 
oxygenated portion. It was assumed that this is due to the depolariza- 
tion of the asphyxiated part, causing a potential difibrence between 
this and the oxygenated and thus polarized portion of the nerve. 
This potential difference is comparable ^ih the nerve injury poten- 
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tial. Since the oxygen requirements of the nerve cells are higher than 
those of the nerve fibers {Holmes, 1930),’ it is likely that, when the 
entire neuron is asphyxiated, depolarization sets in more speedily in 
the nerve cell than in the fiber. We thus must expect that asphyxia- 
tion of central nervous tissue will cause a potential difference between 
the depolarized cells and the still polarized fibers, which will dis- 
appear again when the nerve fibers also depolarize. It has been found 
that these asphyxial ‘depolarization potentials* can be led off from 
the spinal cord, using an active electrode in the gray matter and an 
indifferent electrode on a root. The latent period of this phenomenon 
depends on the method of asphyxiation: after stopping the respira- 
tion the potential developed after an average of 52 seconds, after 
clamping the aorta immediately under the diaphragm after an 
average of 8*5 seconds. These differences are explained by the differ- 
ence in oxygen reserve available to the nerve cell with these two 
methods of asphyxiation. The depolarization potential is promptly 
and completely reversible after asphyxiations up to about 1 5 minutes. 
The depolarization potential can be considered as an indicator of the 
polarization state of the nerve cell. 

The administration of ether in a preparation in which the polariza- 
tion slate of the nerve ceil had been tested by short asphyxiations, 
did not cause consistent potential differences between gray matter 
and root. However, when after etherization the polarization state 
was tested again, it was found that the depolarization potential was 
smaller or even absent, indicating a depolarization of the nerve cell. 
Since etherization itself did not cause a consistent galvanometer 
dcfiection, this can be explained only by the assumption that ether 
depolarizes the cells and fibers equally and uniformly. Pentobarbital 
(nembutal) has a similar action. 

Whereas the depolarization caused by asphyxiation is clearly 
related with the oxygen requirements of the nervous elements, this 
is not the case with the depolarization caused by narcotics. The 
latter may be due to a direct action of these drugs on the polarized 
membrane. 

» Oertrd, R. W.. Am, J, Physiol 92, 498 (1930). * Wright, E. B., Am, 

J. Physiol, 148, 174 (1947). » Holmes, E G., Biochem. J. 24, 914 (1930). 
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Harris, G. W. (Cambridge). The secretory product of die 
Deiiro<hypophysis and the excitation of tlK adeno-bypo- 
physis. 

The hypothalamo-hypophysial region of the conscious rabbit has 
been stimulated electricaliy by the remote control method. A coil 
(2,000 turns) was implanted beneath the scalp with an insulated lead 
passing through a small trephine hole in the skull to the desired 
region. Stimulation was performed by placing the animars head in 
an etectnvmagnetic held. Spread of stimulus was not more than 
I mm. for hbres in the hypophysial stalk. Experiments demonstrate 
(I) that the secretory product of the neuro-hypophysis elicited by 
stimulation has relatively less pressor and anti-diuretic activity (com- 
pared with oxytocic) than standard posterior lobe extracts, and (2) 
that stimuli appli^ to various regions produce varying amounts of 
gonadotropic secretion. The results of the latter experiments appear 
to conhrm neuro-vascular transmission of stimuli from the hypo- 
thalamus to the adeno*h>pophysis via the hypophysial portal vessels. 


Hartman, F. A., Brownell, K. A., Thatcher, J. S., and 
Glass, C. (Columbus, Ohio). A new adreoRl bonnouc. 
The movement of fat from the reserves to the liver during inanition 
depends upon the adrenal cortex, since it fails to occur if the latter 
is destroyed. The substance responsible, which we propose to call 
the *fal factor', has been separated from the sodium and carbo- 
hydrate factors by chromatographic adsorption. It causes deposition 
of fat in the liver of an adrenalectomized animal during starvation, 
while the other factors do not. Likewise, the crystalline com- 
pounds corticosterone, ll-dehydrocorlicosteronc and ll-dehydro- 
17-bydroxycorticosterone, are unable to do this. Further evidence 
that the carbohydrate and fat factors are distinct has been obtained 
from animals whose adrenals have been enucleated. The output of 
these &ctors teaches a point above normal one or more weeks aBer 
raudeatioQ, However, the maximum incftasc for the fat and carbo- 
iQFdfale fiicUHS develops at widely different times, 
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Preliminafy work indicates that the fat factor causes a significant 
reduction in metabolism. If injected every 6 hours for 48 hours^ this 
effect persists for 2 or 3 weeks. 


Haurowitz, Felix (Istanbul). The structure of the proteiD 
molecule. 

While there is no doubt about the peptide structure of the protein 
molecules, no satisfactory answer has yet been given to the question 
as to whether or not the peptide chains are ramified. Side chains 
might branch off from cystine molecules or from the second carboxyl 
groups of aspartic or glutamic acid. Both modes of ramiBcation 
would result in the presence of more than one terminal a-carboxyl 
group per protein molecule. Such groups form thiohydantoin 
derivatives, when heated with ammonium thiocyanide and acetic 
anhydride {SchJack and Kumpf^ 1926), while die free carboxyl groups 
of aspartic and glutamic acid cannot undergo this reaction. The 
treatment of casein, edestin, zein, and globin with thiocyanide and 
acetic anhydride leads to an increase of the sulphur percentage 
by approximately 0*5%. A part of this sulphur could be extracted 
by boiling benzene, while another part remained bound to the 
proteins. It was found that thiohydantoins give a green colour with 
aquofeiTicyanide and an attempt was made to determine the amount 
of thiohydantoin groups colorimetrically. The experiments indicate 
that the peptide chain of the protein molecules is only weakly 
ramified. 


Hecht, S., Lamar, E. S., Shlaer, S., and Hendley, C. D. 
(New York). Size, shape, and contrast in the detection of 
targets by daylight Tiskm. 

Measurements have been made of the brightness contrast required 
for the detection of rectangular targets blister than their back- 
ground at 2,950 foot lamberts, corresponding to sunlit sand, water, 
ami sky, and at 17*5 foot lamberts corresponding to the ambient 
brightness shortly after sunset The targets varied in area between 
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(h5 and 800 square minutes, and differed in the ratio of length to 
width between 2 and 200. 

For the detection of targets both of whose dimensions arc less 
than 2 minutes, the total flux added to the background by the target 
is constant; contrast varies inversely with area and the product of 
the two is constant. For targets whose dimensions are greater than 
2 minutes more flux is required as the area increases until for large 
targets above 200 square minutes the required contrast becomes 
independent of area. 

For areas below 100 square minutes, square targets are most 
efficient for their area. The greater the ratio of length to width in a 
target the more flux does it require for detection. 

It appears that the visually critical region of the target is the ribbon 
just inside its perimeter and about 1 minute wide. Contrast is there* 
fore judged not over an area, but across its boundary. These 
measurements were made by a frcqucncy-of-sccing method. They 
may be described quantitatively by probability considerations de- 
rived from the quantum nature of light and the mosaic structure of 
the retina. For a target to be seen against a background, one or 
more cones in the visually critical region inside the perimeter of the 
retinal image must each absorb at least 4 tight quanta in addition to 
what they absorb from the background. This number of required 
additional quanta is independent of background brightness, and 
even at the highest brightness is above the random fluctuations or 
* noise lever of the background. 


Hodgrin, a. L. (Cambridge). The local electric changes 
associated with repetitive action in a single nerve fibre. 

Fessardf' Arvamtaki* and others have shown that crustacean nerve 
readily gives rise to repetitive discharges when stimulated with weak 
constant currents. Isolated axons from Carclnus Maenas behave in 
a Mkr manner, provided that reasonable care has been taken with 
the daseetkm and that the experimental animals are in good physio- 
logical conditkm. The characteristics of the discharge vary con- 
siderably firom axon to axon (cf. Feisaiv// Erlanger, and and 
H is coovement to divide the preparations into the following classes : 
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1 . Axons in which the recovery cycle shows no significant super* 
normal phase and which arc capable of repetition over a wide range 
of frequencies. In such axons the frequency varies smoothly with 
the applied current over a range of about 10-100 impulses per 
second. 

2. Axons with a pronounced supernormal phase. This class 
usually gives a train of impulses of frequency 50 to 100 per second 
which is only slightly affected by the applied current. 

3. Axons with high threshold and low safety factor which do not 
repeat unless the current strength is much greater than rheobasc. 
Axons in this class tend to have low membrane resistance. 

About 50% of axons fall into the first class and their behaviour 
has been analysed with a view to answering the following question. , 
What is the nature of the process which enables an axon with a spike 
duration of 1 m.sec, and a refractory period of less than 10 m.sec. to 
repeat stably at a frequency of 10/sec.? As Fessard^ has suggested 
the response time is an important factor. The maximum response 
time is often as great as 100 m.sec. and may last for nearly one 
second in exceptional cases. 

Electrical recording of tlie potential changes at the stimulating 
electrode shows that the following sequence of events occurs when 
a constant current is suddenly applied. First the membrane charges 
to a value determined by the membrane resistance with a time con- 
stant of 5 to 10 m.sec. Upon this charging process is superimposed 
a slow creep of potential which may be regarded as an actively 
generated local response. When the potential at the cathode reaches 
a certain value a propagated action potential results. With weak 
currents it may take over 0-5 sec. for the local response to reach 
propagating strength. During activity the membrane is discharged 
and the whole process must be repeated before a second spike can 
arise. There is therefore a striking resemblance between the potential 
changes which precede the first impulse and those which precede any 
other impulse in the repetitive train. 

' Femrd, A., Propri^Us rythmiquts de ta matiirt vivantt (1936). Pahs, 
Hermann A Cie. * Arvonitaki, A., Us yatMiions gradu^es de la polariso' 
tiondessystimesexcltables{{9l^). Paris, Hermann & Ge. * Eiianger, J., 
and Blair, E. A., Am. J. Physiol. 114, 32S (1935). 
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Hodgkin, A. L, and Huxley, A. F. (Cambridge). Potassium 
leakage and absorpdou by an active nerve fibre. 

Osterhout' and Bimks^ have shown that potassium ions have a 
specific efibet in raising the membrane conductance in Niiella. Cole 
and Marmont^ have ol^ained similar results in the squid axon. In 
Carcinui axons the membrane conductance is increased by a factor 
of about three when the potassium content of sea>water is raised 
from its normal value of 10 mm. to one of 30 mm. An isolated axon 
which has been immersed in oil is surrounded by a shell of sea-water 
which is only about three fi in thickness. The membrane conduc- 
tance should therefore change markedly when a train of impulses 
. passes along an axon if there is any appreciable leakage of potassium 
during activity. We have found that the membrane conductance was 
increased to three or four times its normal value at the end of a 
1 minute tetanus of frequency 50 per sec. After activity had ceased 
the membrane conductance returned smoothly to its norma! value 
with a half time of a few minutes. The recovery of conductance 
could be greatly accelerated by washing the axon with normal sea- 
water. It was also shown that activity had only a slight cumulative 
effect on membrane conductance when the axon was immersed in 
a large volume of sea-water. These results indicate first, that activity 
was associated with the leakage of a substance which affected mem- 
brane conductance in the same way as potassium ions; and second, 
that the potassium-like substance was re-absorbed during the period 
of recovery. 

The increase in the concentration of the potassium-like substance 
was roughly proportional to the number of impulses transmitted 
provided that the duration of activity did not exceed 3(V~60 seconds. 
The concentration appeared to read) a steady level affer a few 
minutes whoi activity was maintained for a long time. 

The evidence for identifying the unknown substance with potas- 
sium is as follows. Both unknown substance and potassium carried 
snnilar increases in membrane conductance and both had relatively 
little effect on membrane capacity. Both were absorbed by the axis 
cylmder at rates of comparable order of magnttude* Further, Cowan* 
and A. C Young* have shown chemically that activity causes an 
appreciable leakage of potassium in noo-meduUated nerve. The 
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unknown substance cannot be acetyl choline, since this was found 
to have no significant effect on membrane conductance. 

Tlie quantity of potassium lost by an axon was calculated on the 
assumption that the effects observed were due to potassium leakage. 
An average value of L? x 10"“ was obtaiiKd for the number of moles 
which leak through 1 square centimetre of membrane during one 
impulse. The charge carried by this number of moles was roughly 
twice that carried by the resting membrane. 

« Osterhout. W. J. V., Biol 6, 367 (1931). » Blinks, L. R., /. Gen. 

Physiol 13, 495 (1929). ^ Cole, K. S., and Marmoni, G., Fed. Proc. 2, 

1, 15 (1942). Cowan, S. L.. Proc. Roy. Soc. B. 115, 216 (19J4). 

» Young, A. C., J. Neurophysiol I, 4 (1938). 


Hoffman, M. M. (Montreal). Metabolism of progesterone. 
The metabolism of the hormone of the corpus luteum has been 
studied in the rabbit. It has been shown that this species converts 
administered progesterone to pregnanediol-3((i), 2(K<3() glucuronide. 
The amount of pregnanediol excreted in the urine accounts for less 
than 20% of the progesterone administered. No other metabolite 
could be isolated, nor could the faeces be shown to contain an 
appreciable amount of pregnanediol. The fate of the remainder of 
the administered progesterone is as yet unknown. The conversion 
of progesterone to pregnanediol has been demonstrated to occur in 
the absence of the uterus, ovary, testis and adrenal. The role of the 
liver and vitamin E in the metabolism of progesterone will be 
discussed. 


Kleiber, Max (Davis, Calif.). Metabolic rate of starring rats 
and tbeir tissues frt Wiro. 

Rats starved at an environmental temperature varying between 18 
and 28'' C. survived on the average 9 days. The mean survival time 
at 20® C. was 12 days, at 30® C. 17 days, and at 35® C. 16 days. At 
an environmental temperature of 38® C. the rats died during the 
first day. 

The total weight loss during starvation, in per cent, of the original 
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body weighl, amounted to 29% for rats starved at 18 to 28"^ C, 
36% for those starved at 20'’ C, 41% for those starved at 30* C, 
and AO% for those starved at 35" C. 

The metabolic level (metabolic rate per unit of the 3 power of body 
weight) of the starving rats was expressed in per cent, of the basal 
metabolic level measured in preliminary trials at 30" C. after a 
16 hour fast at 30* C. This relative metabolic level (in per cent, of 
the basal level) on the day before death, amounted to 73% for the 
rats starved at 18 to 28" C. but measured at 30" C. It amounted to 
112% for rats starved and measured at 20" C, to 46% for rats 
star\'cd and measured at 30" C., and to 56°o for rats starved and 
measured at 35" C 

The rate of oxygen consumption in vitro of excised tissues from 
rats staned from 4 to 16 days was considerably lower than the in 
vitro metabolic rate of corresponding tissues from rats fasted only 
16 hours. This decrease of tissue metabolism by starvation amounted 
to 30% for diaphragm, for brain cortex, and bO’^o for liver slices. 

This result confirms earlier observations on the correlation be* 
tween metabolic rale of tissues in vivo and in vitro. The major factors 
directly controlling metabolic rate in the living animal apparently 
arc carried over with the excised tissues to the micro-respiration 
chamber. 


Krueger, Hugo (Beirut, Lebanon). Morphine, Ueal peristalsis, 
and distcfidiiig pressures. 

Subcutaneous injection of morphine in doses of 0*5 mg. per kilogram 
usually initiates peristalsis in Thiry-Villa loops of the ileum in dog?. 
Activity of the lower ileum in such preparations was recorded once 
weekly, for periods of 200', from a Brodie bellows connected to a 
tandem, double-chambered, water-filled balloon inserted into the 
lumen of the loop. During each experiment the pressure remained 
constant, but from week to week pressures of 5, 10, 15-80 or 85 cm. 
of water were used to distend the chambers of the balloon. Morphine 
was admimstcred afW a 100' control period. Peristalsis was noted 
afler the morphine at all pressures studied. 

It must be emphasized in favor of Bayliss and Starling and against 
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Alvarez that preceding a peristaltic wave there is a clear<ut quiescent 
period of longer than 10 seconds associated with 84% of the waves. 
Further, at all pressures the relaxation of the ileal muscles (as 
indicated by the filling of the chambers of the balloon) was greatest 
just prior to the expulsion of water from the balloon by the wave 
advancing caudad. Thus undoubted inhibition usually precedes the 
wave of contraction. 

The velocities of the caudally progressing peristaltic waves were 
9-14 mm. per second at 5 and 10 cm. of water and dropped to 
4-7 mm. per second at 55-75 cm. pressure. The peristaltic waves 
usually cleared 90% or more of the water from the balloon up to 
50 cm. pressure, but at higher pressures emptying was incomplete 
and only 57% clearance was obtained at 85 cm, of water pressure. ■ 
With decreasing clearance the velocity of the waves increased to 
reach values of 14-20 mm. per second at 85 cm. pressure. 

The volume of water present in the balloon chambers and hence 
the volume generally displaced by the peristaltic wave increased 
with the pressure. The work done per wave in displacing water from 
the posterior chamber increased from 45 gram cm. in 9' at 5 cm. 
pressure to 1,200 gram cm. in 10' at 75 cm. pressure. Thus the rate 
of work increased from 5 gram cm. per second to 120 gram cm. per 
second. At 85 cm. the work done was only 900 gram cm. in 13' or 
70 gram cm. per second. 

Peristaltic waves arc thus capable of moving water effectively 
against pressures as high as 70 cm. of water, but against greater 
distending pressures only partial closure of the lumen is obtained. 


Lapicque, Louis, et Lapicque, Marcelle (Paris). Tbiorie 
chronaxlqtie de rinhibidon de Setebenow. 

La donn^c classique que le mdsenci^phale exercc unc inhibition sur 
Ic pouvoir r^flexe de la moclle a 6t6 formulae par Setchenow h la 
suite d'exp^rienccs indiscuiabics sur le rdfiexc de Turck (retrait d*unc 
pattc piongie dans un acide): clle fut g^ndralis^ par lui-meme dans 
im raisonnement sommaine. Or nos Etudes quantitatives sur le 
rdflexe par stimulation ^lectrique d*un nerf cenlrip^te montrent au 
contraire que le r^flcxc cst moins facile aptis ablation de I'encdphale ; 
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c*est alors qu'il prtnd chez la grenouille Ic caract^re it^ratif. La 
divergence dianietrale cnlrc ces deux series dc resultats correspond 
a une considerable difference chronaxique cnlre les voics centripites 
dans Tun et Taulre cas. Les fibres ncrvcuscs que mettent cn jcu nos 
stimulations electriques sont des plus rapides (chronaxies de Tordre 
du dix-milliime de scconde); les fibres mises cn jeu par Papplicaiion 
d'acide sur la peau sont panni Ics plus Icntes {Adrian, puis Zoner- 
man). 

Nos rechcrches anterieures cl celles dc nos collaborateurs nous 
peimettent dc poser ced: I® L’cxcilaiion jjassc d‘un cUmcnt A un 
autre d'autant plus facilement que les chronaxies sont plus voisines. 
2® La necessity de la sommation pour robtcniion du rdlcxcelectrique 
sur la grenouille spinale s’explique en admetunt cnlrc Ic nerf centri- 
pite rapide ct Ic nerf moteur rapide Tinlerposiiion d’un neurone 
intemuncial a chronaxie plus grande. 3° Le m^ncephalc abaisse 
la chronaxie de certains neurones mdlullaires {Marcelle Lapicque, 
1923). 4® Sur la grenouille entire, si la sommation n*cst pas 
ndeessaire, e'est que le m^ncephale supprime ou diminuc Thetd^ 
chronisme qui consUtuail unc r^istance dans Parc riflexe mddullairc 
(/). Acevedo, 1930, H. Sekriever, 1932). 

Appliquant ces donn^ au reflexe chimique avee scs fibres centri- 
piles it gnindes chronaxies, on voil au conlrairc que celic mime 
action du mesencephale, abaissement du neurone intemuncial, doit 
creer ou augmenter un hetirochronisme formant obstacle. 

L'explication cst theoriquement satisfaisante. Voici deux fails 
qui Pappuient. 

I** La subordination des extemeun, identifiie depuis longtemps, 
et pour d*autres raisons, au micanisme abaissant la chronaxie des 
neurones intcmonciaux, diminuc ou disparait sous toutes les in- 
fluences physiologiques ou pharmacologiqucs qui favorisent le 
riflexe aux addes. 

2" Apris ablation du misenciphale, unc petite quantite de strych- 
nine, dont Pefiet spidfique cst d’abaisser les chronaxies nerveuses, 
dimioue ou ro^me amite le riflexe aux aetdes. 
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Lehr, David (New York). The preventioii of renal damage by 
the use of mixtures of sulfonamides. 

Solubility studies were performed in water and in normal human 
urine with various combinations of sulfanilamide (SA), sulfapyridinc 
(SP), sulfathiazole (ST), sulfadiazine (SD), sulfamerazinc (SMD), 
sulfamethazine (SMMD), sulfapyrazine (SPZ), and sulfacetimide 
(SAC), as well as their acetylatcd homologues. It was found that 
several sulfonamides, even if closely related, can be dissolved simul- 
taneously in the same solvent to the full extent of their separate 
saturation levels without the occurrence of precipitation. Based on 
this observation the toxicity, the absorption and excretion, the anti- 
bacterial activity and the therapeutic effectiveness of sulfonamide^ 
mixtures, were investigated. 

In the experimental animal, the toxicity of the combinations 
ST-SD, SD-SMD, ST-SD-SMD, SD-SP, SD-ST-SP, SD-SMD-SPZ 
and SD-SMD-SAC, was strikingly low if compared with the toxic 
effect of equal or comparable total dosages of any one of the 
Ni-hctcroc>'clic derivatives of sulfanilamide. Evidence derived from 
post-mortem examinations and from chemical analyses of the blood, 
kidneys, and urine, proved that the low toxicity of mixtures was due 
to a significant decrease or absence of intratubular deposition of 
sulfonamide crystals in the kidneys and thus to the prevention of 
renal obstruction.*** 

Mixtures of sulfonamides were more completely absorbed and 
excreted than equal amounts of their individual constituents, since 
the body handles each sulfonamide as if it were present alone and 
in the amount contained in the mixture. Blood and urine levels from 
such combinations, were, therefore, distinctly higher than expected 
on the basis of mathematical computations from the values of single 
compounds in full dosage. 

The antibacterial effect of sulfonamide mixtures, tested in vitro, 
was essentially additive. In some instances, combinations proved 
distinctly more active than one or several of their individual com- 
ponents at equal concentrations. 

On the basis of these experimental observations, the clinical use of 
sulfonamide mixtures was expected to result in a significantly smaller 
incidence of renal complications without decrease in the antibacterial 
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efficacy. A group of 600 unselected patients with acute systemic 
infections was treated, under carefully controlled conditions, with a 
SD>ST combination (equal amounts) using the routine oral dosage 
(in adults, 4 gram of the mixture initially, I gram every 4 hours; in 
children O-l-O^ gram per kilogram body weight in 24 hours). 
Therapeutic results were uniformly satisfactory and were con- 
spicuous in many instances because of the speed of clinical improve- 
ment or ctue. Effective blood levels of sulfonamide and high drug 
concentrations in the urine were readily maintained, Orystalluria 
was infrequenf, despite the intentional omission of adjuvant alkali 
therapy. No signs of renal irritation wereencountcred,^-* Similar 
results were obtained with the clinical administration of a SD-SMD 
. combination using both the oral and subcutaneous route. This study 
is continuing at present. 

The clinical observations with combinations of two sulfonamides 
and the results of animal experimental studies indicate that the use 
of a mixture containing three sulfonamides in human therapy would 
almost completely eliminate the possibility of concrement formation 
in the urinary tract at the routine dose level. Hence, it would also 
obviate the necessity for adjuvant alkali therapy. 

It is suggested that the simultaneous employment of two or three 
sulfonamides in partial dosages should replace the use of single 
compounds, since mixtures combine a high therapeutic eflkacy with 
a significantly lowered renal toxicity. Confirmation of these ex- 
perimental and clinical results have recently come from several 
sources.**’ 


' Lehr. O., ‘lohibtiion of drug precipitation in the urinary tract by the use of 
suUbnamide mixtures. I. SutfathiaxoiC'Suiradta/inc mixture*. Froc. Soc. Exptr. 
Bict. and Med. 51, 11 (1945). * Lehr, D., ’The toxicity of lutfonamide 

mixtures. II. Combinations of sulfa thiazole, sulfadiazine and sulfamcra/inc*, 
ibid., under publication. ’ Lehr, D., The prevention of renal complica- 
tions by the therapeutic employment of sulfonamide mixtures. I. Sulfa thiazole- 
sulfadiazine oom^nation*, J. Vrol 548 (1946). * Lehr, D., Slobody. 

L. B., and Greenberg. W. B., The use of a sulfadiazine-sulfathiazolc mixture 
in the treatment of children*, J. Fediat. 29, 275 (1946). * Flippin, H. F., 

and Reinhohl, i. G., *An evaluation of sulfonamide mixtures and various 
adjuvants for control of sulfonamide crystalluria', Ann. hr. Med. 25, 453 
(1946). ‘ Whitehead, R., Sect. Eaper. and Therap., A.M.A. Meeting, 

Saa Francisco, 3 July 1946. ^ Frisk, A. R., Kagerman. G., Helander, S.. 

and Sjogren, fi.. *^lfacombinaUon', a new principle of chemotherapeutic 
ireatment*. Nord. Med. 29, 639 (1946). 
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Lipschitz, Werner L. (Pearl River, N.Y.). Regulation of the 
kidney functions in various species of animals. 

Urinary excretion was studied in rats, dogs, and healthy persons. 
To determine diuretic effects they were brought to a low excretion 
rate by complete fasting or feeding of only saline solution. Anti- 
diuretic effects were studied on animals either hydrated previously 
by tap-water or in the stage of diuresis produced by diuretics, e.g. 
formoguanamine. The diuretic action of drugs is in proportion to 
the dose. The useful diuretic dose range of formoguaq^mine is 2-5 to 
10 mg./kg. in the rat, 7-5 to 1 5 mg./kg. in the dog, and 4-5 to 9mg./kg. 
in man. Diuretics and the anlidiurctic hormone are active in dogs 
and rats independently of whether the kidneys arc innervated or 
denervated. The action of the xanthine diuretics is irregular in rats,* 
dogs, humans, and even rabbits. 

On the other hand, there arc examples in which the kind of kidney 
response is dependent upon the species of animals. Hydrated dogs 
as well as rats react to morphine with antidiuresis but on the basis 
of different mechanisms. In the do^ with innen ated or denervated 
kidneys, morphine is supposed to act via a depression of nervous 
centres, release of acetylcholine and by this {Verney\ Pickford, de 
Bixfo) stimulation of the production of the antidiuretic horm^pe. 
Amounts of 9 to 28 m.u. kg./hr, of hormone were found in the urine 
of dogs jnjcclcd subcutaneously with 5 mg./kg. morphine. In the 
urine of rats injected with 20 mg. -kg. morphine only traces to 
3 m.u.; kg. /hr. of the hormone were found, and, as <//66sand Fulghum 
found, in contrast to the effect of pitressin, the output of chlorides 
was not increased. When the kidneys were decapsulated and dener- 
vated morphine had almost no anti diuretic effect, although pitressin 
was fully effective. Evidently the renal nerves play a much more 
important role in the rat than in the dog. Morphine also counteracts 
diuresis produced by diuretics^ whereas the antidiureiic hormone or 
phcnobarbital arc ineffective under the same conditions. Here again 
kidney denervation in the rat prevents the morphine effect. In the 
dog kidney denervation or the administration of desoxycorticos- 
tcronc is without influence upon the morphine antidiurcsis. There- 
fore a third mechanism seems to be active involving either the 
anterior lobe of the hypophysis or the kidney itself. 
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LouBATtbtES» A. (Montpellier). Analyse do rdle <te rinsuline 
dans le processos de giycogtoofonnation Wpatiqiie proToqoi 
par TadmfaibtTatioa d'extrait total de lobe ant^rkur dliypo- 
physe. 

Nos experiences predsent tes conditions dam Icsquelles Tadniinis- 
tration d'cxUail frais total d'antehypophysc accroft ou diminue le 
taux du glycogene existant dans le foie. Elies portent sur le ckien 
normal cn post-absorption digestive, 16 hcurcs apiis It repas, ou 
soumis prcaldMcmcnt h. un Jcunc de 2 A S jours, ct sur le chien 
dtpancr^U traite ou non par Tinsuline. 

Les prekvements de foie (500 milligrammes) onl iti effect uis sous 
breve anesth&ie dth^rk, k Taidc du bistouri 6tectriquc, ct tes dosages 
de glycogene fails cn double ont donn^ par icur moyenne le rdsultat 
reicnu. 

Cest sur Tanimal e w7/if enlre les prifevements de lissus ct sc 
comportant nomnalcment que Pextrait ant^hypophysaire a 
amen^ a agir (dose: I centimetre cube par kilog. ct par jour par voic 
sous-cutan^; 1 centimetre cube representant 1 gramme dc lobe 
antdicur). 

Nos conclusions sent les suivantes: 

(Tiez le chicn norma! soumis d un jeunf 2 d 8 jours, rextrait 
determine en 4 jours Taccumulation dc glycogfcnc (accroissement dc 
310 % cn moyenne). Le poids du foie augmente (50 % cn Myenne). 
II en rdultc que le stock global h^paiique d'une facon con- 
siddable. Cette accumulation rcmarquable dc glycogi^nc sc produit 
malgre la prolongation du jcunc et sans modifications apprdriablcs 
dc la glycdnic. 

Giez le chien normal en post-absorption digestive, Textrail dder- 
mine en 4 jours, soil le maintien du taux ^yeogdtique initial, soit 
des variations kgdes qui peuvent sc produire dans les deux sens. 
Le poids du foie s'accrolt en moyenne dc 80 %. Le stock total 
h4patiquc se trouve done accru Element dans ccs conditions. 

Dans ces deux types dVxp^riences, le taux du glycogdte muscu- 
laire dimtnuc toujours. 

L'extrait antdhypophysaire admtnistrd au chien d^panerhti privi 
tThauHne depub 5 jours, mais rdemment aliment^, ne possdlc pas 
d*effet glycogdioformatcur sur le foie. Le taux de 0,1 1 % irouv^ cn 
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moyenne» est infi^rieur k celui habituelkment admis cbez Tanimal 
t^moin priv6 dc pancr^s ( 0,2 %). 

Llnsuline injecUe en mime temps que Vextrait de lobe anterieur 
permet raccumulation de glycogine dans le foie du chien dipancreate. 
L*ampieur du ph^oin6ne est fonction du degre de compensation 
cxerci par Tinsuline sur Tctat diab^tiquc cons^utif k la d^pancr^ta- 
tion ct aggrav6 par i'exirait diaWtogene d’antehypophysc. 

Si ies doses d*insulinc sont insuffisantes pour ramener la glycemie 
i la normak, le taux du glycogene Ikpatique demeure bas (0,3 %). 
Par contre, si Ic diab^te est bicn maitrise, des taux vbisins de ceux 
observe chez I'animal normal sont trouves (3 %). 

L'insulirte joue done un role preponderant dans la manifestation 
glycogenoformatrice qu'exerce sur le foie de Tanimal normal 
Tadministration d’extrait total de lobe anterieur d'hypophyse. 

Loubatiires, A., J. PhysioL ft Path. Gen. 38, n® I, 71-84 (1941-3). Tra- 
taux dfs M f /fibres de la Sac. Chim. Biot. 25, 1404-8 (1943). 


McDowall, R. J. S., Miechowski, W., and Shafei, A. Z. 
(London). The release of a muscle seusidziiig substance 
from stimulated nerve. 

The rat diaphragni preparation of Buibnng otfers a convenient 
method of studying ncuro-muscular transmission. The following 
points have so far been ascertained : 

1. If a small strip of diaphragm is placed in the same small bath 
with two phrenic diaphragm preparations, stimulation of tlie nerves 
of these two preparations brings about a sensitization of the test 
strip to direct stimuli, although there may be little or no change in 
its tone. The test strip becomes sensitive to strengths of stimuli not 
previously effective. 

2. The release of the sensitizing substance occurs after curare and 
with rales of stimulation which do not cause the muscle to contrart. 

3. For the above experiments, escrine is necessary and stimulation 
of the nerves may bring about in the lest strip typical eserine twitches 
not previously present, 

4 . Repeated stimulation and washing which liberate apparently 
all the available sensitizing substance, do not affect the responses 
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to slow nerve stimulation or produce fatigue, but the well-known 
potentiating elTcct of tetanus is absent. 

Many of the abovr results suggest that the sensitizing substance is 
acetylcholine, but since the addition of this substance to the bath 
does not give corresponding results, the subject is being investigated 
further. 


Muos, Jytte (South Hadley, Mass.), Observations on an 
increase in lymph dotting time foUowing thermal bums< 

The obser\ation that lymph from a burned area has a decreased 
tendency to coagulate was made accidentally during a series of 
experiments where such lymph was collected for chemical analyses. 
(Glenn, Muus, and Drinker, J, Clin, Inv. 22, 451, W3; Muus and 
Hardenbergh. J. Biol. Chem, 152, 1, 1944; Muus, Hardenbergh, and 
Drinker, Am. J. Physiol. 142, 284, 1944.) Glenn, Peterson, and 
Drinker had previously showTi that the amount of swelling in a 
burned area depended on the degree of coagulation of the exudate 
(Surgery, 12, 685, 1942). 

Most of the experiments were performed on calves under nembutal 
artesthesia scalded by immersion of one or both front legs in boiling 
water. Lymph was collected by cannulating a lymphatic in the 
shoulder which drains most of the lymph from the leg. Normal 
clotting time was somewhat irregular but varied usually between 
6 minutes and 12 minutes. Immediately after the burn it increased 
to several hours and sometintes the lymph completely lost its ability 
to coagulate spontaneously. If sn^all amounts of thromboplastin (a 
crude extract from lung) were added, the lymph clotted immediately. 

Determination of fibrinogen showed that it was slightly higher 
than in normal lymph. Prothrombin limes according to Quick 
{J.A.M.A. 110, 1658, 1938) were unchanged or slightly shorter than 
nornial. The presence of an anticoagulant therefore seemed the 
most plausible explanation. This was verified by adding lymph to 
oxabted normal plasma and determining the clotting time after 
recaJeiheation. The clotting time of the mixtures of plasma and 
burned lymph was greater than that of either plasma and normal 
lymph or plasma and saline. This showed that the increase in clot- 
ting time was not a simple effect of dilution of the plasma, and 
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indicates that an anticoagulant is present. The anticoagulant does 
not seem to be heparin because addition of small amounts of 
protamine (Jacques and Waters, /. Physiol. 99, 454, 1941) has 
no cficct. Neither is it the anticoagulant reported by De Suto 
Nagy {Am, J. Physiol. 141, 33S, 1944) since it is not counteracted by 
Reinecke salt. 

Lymph from the unburned leg was usually not affected. Changes 
in blood clotting time were rare, and in the few cases when a change 
was observed, it was too small to warrant serious consideration. 


Overman, Richard R. (Memphis, Tenn.). Reversible per- ^ 
meabiiity alterations in febrile disease. 

Although alterations in the distribution of native ions (Na, K, Q) in 
the body have been reported in numerous diseases, the underlying 
mechanism of such changes has been elusive. The studies to be 
reported elucidate one of these mechanisms hitherto unsuspected in 
febrile disease. 

In both fatal simian and therapeutic human malaria, the fluid 
available for dilution of NaSCN increases progressively throughout 
the febrile course until it equals the calculated total body water 
(approximately 65% of the body weight). 

This increase in ‘available fluid’ is due to entrance of SCN into 
tissue cells as is shown by (I) amounts of SCN found in liver, heart, 
spleen, and skeletal muscle were far larger than could have been 
resident in the ‘chloride space', and (2) time*€oncentration curves 
of NaSCN in plasma were no steeper than normal, indicating no 
increase in destruction or loss of SCN from the body. 

Flame photometric measurements of Na and K distribution and 
chemical determination of Cl likewise reveal alterations in cellular 
permeability in febrile disease— the magnitude of such changes being 
dependent upon the severity. The erythrocyte Na and Cl may in- 
crease 100% while cell K falls a similar amount as the disease 
progresses. 

Febrile disease in general may be accompanied by severe perme- 
ability alterations since changes in the apparent exiracelluiar fluid 
volume are found (I) following prolonged typhoid vaccine iiuectiaa 
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in dogs, (2) in human patients with spotted fever, and (3) in bac* 
tcfemias accompanied by temperature elevations. 

The reversible nature of these permeability changes is revealed 
following chemotherapy in malaria and spotted fever. In both, the 
NaSCN space returns slowly to normal and in malaria the ionk 
concentrations likewise return to normal ranges. 

The adrenal cortex may be involved in permeability changes due 
to fever since it has been shown by others that similar native ionk 
shifU, occurring in the blood of patients subjected to pyrexia induced 
by hyperthermy, can be prevented or reduced and the patients better 
witlstand hi^ body temperatures if treated prophylactically with 
adrenal cortical preparations. 

These indications of reversible cellular permeability alterations 
introduce a new interpretation of fever and its effect upon ionk 
shifts. The entraiKe of Na and Cl into cells and the loss of K from 
cells to the degree demonstrated may well be accompanied by severe 
metabolk disturbances leading toward a fatal outcome. 

Death from hyperpyrexia may be due to alterations in cellular 
permeability with concomitant enzyme s>'stcm disturbances since we 
havt demonstrated scsxrt changes in cell Na, K, G (and SCN) in 
pyrexia! stale. 


OwREN, P. A. (Oslo). New factors coocemed in die coagnlatloii 
of bkiod. 

An account is given of a case of hemorrhagk diathesis due to a 
greatly prolonged coagulation time. It is demonstrated that the 
coagulation disturbance does not result from quantitative or qualita- 
tive changes of prothrombin, thrombokinasc, calcium, or fibrinogen, 
or from the presence of coagulation-inhibiting substances. 

The derangement of the coagulation process was due to lack of a 
hitherto unknown fif\h coagulation factor, termed factor V, whkh 
is found to nonnal plasma, is thermolabilc, and is important in the 
formation of thrombin. The properties |md mode of action of this 
fiKtor are demonstrated. 

The velodiy of thrombin formation increases with increasing 
ooDoentnUions of factor V until a certain UmiL Without factor V no 
dirombiD k formed. 
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It is further shown that during the formation of thrombin a new 
factor is formed, termed factor VI, which together with calcium 
transfers prothrombin to thrombin. The effect of factor V and 
thrombokinase may be explained by the signifkaoce of these factors 
in the formation of factor VI. The formation of factor VI takes 
place as an autocatalytic reaction. 


Romun, C. (Utrecht). Foetal respiradoo in birds. 

From the work of Romijn and Roos we know that the air space in 
the hen's egg increases in volume during the time of incubation and 
at the end of this time a volume of about 10 c.c. of gas may be 
collected. In the fresh laid egg the quantity does not exceed some 
tenths of a c.c. A method has been developed to determine the 
composition of the gas in the air space in one and the same egg 
throughout the incubation time. Moreover, the total gas pressure 
could be measured and was found to be nearly one atmosphere. 
During the last day of incubation the percentage in the air space 
is extremely low (about 9% or less) and the carbon dioxide per- 
centage very high (up to 911%). 

in recent years the author studied more intensively the physio- 
logicaJ conditions during this last day of foetal life. The respiratory 
movements of the chick could be recorded optically from the fluctua- 
tions in gas pressure in the air space during the ‘parafoetal period', 
when the true foetal respiration by means of the allantoic vessels is 
gradually superseded by the lung ventilation. A steady increase 
in respiratory rhythm could be detected, sometimes interrupted by 
heavy movements of the whole animal. The moment of perforating 
the shell could be recorded. When the air of the incubator enters the 
air space there will be a sudden rise in oxygen content and a fall in 
carbon dioxide content of the inspired air, though no influence on 
the respiratory rhythm could be detected. The chick, replaced in an 
atmosphere equal to that of the parafoetal period, shows a normal 
further delivery. 

The permeability of the shell for different gases has been measured 
by means of an accurate differential method. During the time of 
incubation the part of the shell which covers the air chamber 
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becomes more permeable than the other part. With a special tech- 
nique. data about the gas diffusion through this part of the shell of 
one and the same egg during the incubation time could be collected. 
In the unfertile egg no increase in permeability could be established. 
The cause of this difference, which is of great physiological impor- 
tance will be a subject of further researches. 

From the figures, obtained with the diffusion experiments, the 
oxygen consumption of the chick could be calculated and the result 
is in good accordance with data, collected by Seedham from the 
work of Hasselbalch and others, on the respiratory metabolism of 
the incubated egg. 


De SotoMorales, F. F. (Madrid). Ph>idologi€al cooccpCloa 
of li>’penitaiiiiiiosts. 

We intend^ to reproduce experimentally on omnivorous animals 
the so-called hypervitaminosis Dx. using the crystallized vitamin, but 
success was not achraved, in spite of the overdoses employed, Wc 
could only produce unspecific syndromes of toxaemia, with over- 
charge of steroids and secondary actions on diverse organs, which 
are not peculiar to the vitamin Dx, as they can be produced by other 
substances and do not affect the mechanisms which arc usually 
influenced by this vitamin. 

These pathological alterations, not specific to the vitamin, cannot 
really be called hypervitaminosis. Hypervitaminosis may be said to 
exist when the overdose of a vitamin prodiaxs an overfunction of 
the physiological mechanisms it usually protects. Neither can syn- 
dromes of ovcrfunction be produced with an overdose of water- 
soluble vitamins. The hormones, however, do act when an overdose 
is given, producing specific syndromes of ovcrfunction. 

These facts show a basic difference in the form of reaction of the 
organism when receiving substances of exogenous source (vitamins, 
proteins, lipides, gluctdes) and of an endogenous one (hormones). 

The organism has a mechanism regulating consumption of the 
tuhstances it receives and usually consumes, and a mechanism 
legolatiDg production of the substances it produces itself. 

When we administer overdoses of lubstamces of endogenous pro- 
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duction (hormones) obtained from other animals, these are used 
directly without any regulation of consumption, because the organ- 
ism, which supposes itself to be sufficiently protected by the ‘produc- 
tion regulating mechanism’ of its own glands, does not foresee the 
entrance of hormones from outside, and all that are introduced or 
are produced pathologically act without restriction, producing syn- 
drontes which are specific to hyperfunction and which cannot be 
reproduced by other substances. 

When, however, we administer overdoses of substances of exo- 
genous source and of a constant physiological consumption (provi- 
tamins, vitamins, proteins, lipides, glucides) only that amount which 
is physiologically necessary is used through the mechanism regu- 
lating consumption. A temporary overcharge is produced, and the 
reduction to the normal amount is arrived at by the excess being 
eliminated as a foreign substance without any specific energetic or 
enzymatic action. In some cases, however, non-specific disturbances 
can be produced: for example, if a diet of 50,000 calories is swal- 
lowed; nevertheless, indigestion andelimination troubles may follow, 
and these may be produced by the most diverse substances. 


Stella, Q. (Padova). On the mecitanism of Luciani^s cerebellar 
^atonia*. 

In previous communications (Stella'*^) it was shown, in cats and 
dogs, that the decerebrate rigidity of the fore-limbs disappeared afier 
section of the posterior spinal roots C V to Th. II, but it developed 
again if the inhibitory influence of the cerebellum upon the tonic 
labyrinthine reflexes was removed, either by ablation of the organ or 
by a complete transection of the cord at the last thoracic segment. 
Also deaflerentation of the hind-limbs had the same effect as the 
removal of the cerebellum. 

The decerebrate rigidity described by Pollock and Davis^ in 
deafferented limbs was due to the fact that their ‘anemic’ method of 
decerebnition puts out of action the anterior lobe of the cerebellum. 
Cardin* in this laboratory has further found that so far as decerebrate 
rigidity is concerned the deaffemited hind-limbs behave in the same 
way as the fore limbs: they became rigid after decerebellation or 
dcafferentation of the fore-limbs. 
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The degree of rigidily in deafferented limbs after removal of Ihc 
cerebellum has here been used as a test for the efhcicncy of the tonic 
labyrinthine reflexes in the chronic dccerebellate animal presenting 
Lucy's atonia. 

In 8 dogs the whole cerebellum was ablated. After 1 to 6 months 
the animals, which all presented a typical cerebellar syndrome, were 
decerebrated in front of the posterior colliculi. The usual rigidity 
developed in all limbs. The fore-limbs were now deaflerented with 
the result that they lost their rigidity and remained flaccid even after 
transection of the cord at the last thoracic segment. 

In other 4 dogs only one lateral half of the cerebellum was ablated. 
Decerebration carried out 5 weeks later was followed by a good 
rigidity in the 4 limbs. Both fore-limbs after deaflerentation became 
ftaedd. Section of the cord at the last thoracic segment caused the 
rigidity to reappear only in the fore-limb of the same side as the 
lateral half of the cerebellum still intact. Also when this last part 
was removed the controlatcrai fore-limb remained completely flaccid. 

It appears, therefore, that in the chronic dccerebellate animal the 
tonk lal^rinthine reflexes are greatly diminished, a fact which must 
be taken into account when trying to explain cerebellar atonia. 

In the above animals, section of the spinal cord did rK>t abolish 
the rigidity in the hind-limbs, showing that the local spinal mechan- 
isms for the stretch reflexes were hyperexcitabie, probably as a com- 
pensation for the weakness of the labyrinthine reflexes. 

> Stella, G., AttiSoc. Mtd. Chir. Fadofa., 23, 5 (1944). ' SiclU. G., 

Boil. $ 0 <. ft. Btol. Sptr., 22, 78 (1946). > Pollock and Davit. Am. J. 

PA/i<o/.,9t,47(1931). « CaTdia,A.,&»I/.Soc.//.S0/.i>r/.,22.8l (1946). 


Vavra» Rudolf (Hradec Kriilov6, Czechoslovakia). Tbe 
fflcaaoremefit of the iatensity of light reflected by the skk. 
Although measurements of the intensity of light transmitted by the 
lobes of the ear were known to have been in use,'*^ 1 attempted to 
work out a method by which tbe intensity of light reflected by any 
poftioo ofthe skin could be nteasured.^**** For this purpose, three 
filters for the red, yellow and blue parts of the spectrum and a 
Lan0e*s leflectometer with a selenium photo-ccH are being used.** ^ 
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If the constancy of the light is reasonably secure, the sensitivity of 
the method amounts to 4 x 10-* amperes. 

The logarithmic ratio of the intensities of the light emitted and 
reflected are Er/red filter/, Ey/yellow filter/, Eb/blue filter/. The 
smoothness, the wetness and the elasticity of the skin, the reflecting 
layers, the dispersion of the light, the pigmentation and the blood 
supply of the skin are variables. From this it is clear that for the 
purpose of determination of the concentration of a certain coloured 
matter in the skin, at least two fillers will be needed, since one filter 
only would not compensate the changing nature of so many 
variables. 

. - , . I t,- • • u A(Er:Ey— 1) 

The concentration of the haemoglobin is given by . 

Ey 

(The relation to the concentration of haemoglobin is illustrated 
by the figure.) The error in the determination of haemoglobin in 
human skin docs not exceed ± 5 %, At room temperature of 20^ C. 
02~0-98% of haemoglobin was found under the human skin 
epithelium in a depth of 01 mm. 

The ratio Ey:Eb is dependent on the percentage of the reduced 
haemoglobin. The ratio is invalid, when there is present in the skin 
another coloured matter which increases the absorption of the blue 
light /bilirubin/. In case of acrocyanoses at least 0*25 g.% of 
reduced haemoglobin were being estimated. 

Further, the actual pigmentation of the skin can be studied from 

the expression ! . If the white filter paper has one unit 

Er(Er:Ey-l) ^ 

of actual pigmentation, the number of units of the investigated place 
on the skin indicates to what extent this place appears to be darker 
than the filter paper. The actual pigmentation of the skin of white 
men thus determined in winter amounted from 3 to 15 units. The 
magnitude of the expression (Er:Ey— 1) determines amongst other 
things the amount of the red light reflected from the surface of the 
skin, without having penetrated to the pignKntation layers. 

' Kriuner, K., ‘Ein Verfahrvn zur fortlaufenden Messung de$ Sauerstoff- 
gehtltes im ttrdmendco Bluie in unerdffiKtcn GcfiU)en\ Ztscl^. /. Biol. 96, 126 
(1934); 96, 61 (1935). > Mitthts, K.. 'Uniersuchungen fiber die Sauer- 

stolffiujgung d«s menachtichen Arterienblutes\ Arch. /. exper. Both. u. Phot- 
makoi. 179, 698 (1935). * VAvra, R., 'ReflektoiiMtric kfile*, Ces. derma- 
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tohgk, 5» 111 (1947). * Vdvra, R., 'Hodooccni reflcktometrick^cb 

v^sledkCi\ Biologicki iisty, tn print. ^ Vivra, R., Touziti rcflck tome trip 
V HkahtvP, Biol. Usty. in print. * Lan^, B.. PhoMkmnts and Their 
Applkation^ New York. 1938, Rcinhold Publication Corporation. f Ny» 
^ard. K. K., Hemorrhagic Diseases^ St. Louis, 1941, The C. V. Mosby 
Company. 


De Waele, Henri P. L. (Ghent). Insuiine et contrainsiiliiie. 
On peut extraire du pancreas une substance fix^ sur une graisse et 
qui peut en etre detach^ en gardant son activite; elle est alors 
soluble dans raJcool. Sous les deux formes on peut radministrer en 
injection ou ^per os\ 

Chez Ic chicn, chez Ic lapin, le chat, Ic rat, la grenouilic, elle deter- 
mine une augmentation du metabolisnte et des experiences qui son! 
realisables chez le rat montrent que Taugmentation porte surtout sur 
les giucides et les lipides. 

Elle provoque un leger degre dc glycosurie, Mais Turine n’evacuc 
que 10 a 20% de ce qui disparait du foie: le reste doit done se fixer 
et de fait on trouve une augmentation de la tencur en graisse dans 
le foie et dans les muscles (ce dernier point cst surtout net chez la 
grenouiiie). 

A forte dose elle produit chez le chien un etat subict^rique et une 
tendance k diarrhtt. 

A part la glycemie elle n'agit ni sur le sang, ni sur la coagulation 
ni sur la pression sanguine. La thyrolde ni les surr^nales n'intervien- 
nent pas, mcme indirectement. Elle est inactive in vitro. 

Chez la grenouiiie Tinjeclion diminue la tencur du foie en glyco- 
ghie, laquelie tombe parfois <t 0 en 48 heures. 

Si k rinjection chez la grenouiiie on ajoute 20 ctg. de glucose, 
I’animal ne fixe pas ce glucose, mais le foie s'appauvrit encore en 
glycogm. Sur ce fait on peut baser une m^thode de test dans la 
preparation et la purification du produit. 

Nous proposons de dbigner cette substance comme contrainsuUne 
pancriatique pour la dilfirencier de la contrainsuline de Houssay et 
Biasotti provenant de !*hypopbyse. Elle paralt done r^aliscr avee 
rinsuline T^uilibre compensateur de fixation et de liberation des 
hydrates de carbone dam le foie et dam rorganisme et il y aurait 
peut-etre lieu d*ai tenir compte dam les theories du diabetc. 
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Weiss, Paul (Chicago). Protoplasm synthesis and substance 
transfer in neurons. 

Evidence collected from over 100,000 mammalian nerve fibers, sub- 
jected to various degrees of chronic constriction with or without 
attending regeneration, has led to the following conclusions: 

1. Medullated axons are entertained in a continuous state of 
growth and replacement whereby new axoplasm is produced in the 
nucleated central cell body and conveyed distad, where it is used up, 
presumably in the functional decay of enzyme and other protein 
systems. 

2. The rate of central synthesis is governed by the terminal con- 
nections of the axon. 

3. The rate at which the axonal material can move distad varies 
with the cross section of its channel, the neurilemmal tube. There- 
fore: 

4. Reduction of the fiber lumen causes the more distal parts of 
the axon to remain permanently undersized (e.g. decline from 10 /x 
to 2fi). 

5. In contrast, the axon portion proximal to the constriction 
becomes greatly oversized (c.g. increase from 10 ;x to 40 /i) by the 
piling up of excess axoplasm with resulting contortions of the myelin 
sheath. 

6. Varied experiments, including radioisotope tracer experiments, 
and a mechanical analysis of the damming process prove its causa- 
tion by pressure dynamics inside the nerve. 

7. Upon release of the constriction, the piled up axonal material 
moves distad into the narrow portion, the front of this tidal wave 
advancing at a rate of the order of 1 mm. per day or less. 

These experiments reveal the body of the neuron as of much less 
static and much more adaptable constitution than has generally 
been realized—a fact which may influence our concepts of central 
and mental functions. 
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Wilson, Wm, H., and Samaan, Adu (Cairo). The origin of tlie 
|K>lypooe« resultii^ from multiple pulmonary emboU. 

There is an unexplained fact in the physiology of respiration, namely, 
that section of the pulmonary vagi and moderate deflation of the 
lungs, which are alleged to bring about complete disappearance of 
the action potentials from the lung tissue, have diametrically oppo- 
site results. 

According to our view, the polypnoca accompanying deflation is 
due to the excitation of vagal nerve endings in the lungs other than 
those excited by inflation causing inhibition; and that the slowing 
following \'agotomy is due to the cutting off of a tonic excitatory 
influence which is of functional importance in normal breathing. 
The impulses arising in these two types of nerve endings are carried 
by different nerve fibres and have opposite effects on the respiratory 
centre, the one inhibitory controlling the depth and the other excita- 
tory maintaining the rate of breathing. 

The polypnoca caused by multiple pulmonary emboli bears a 
strong similarity to that produced by deflation of the lungs, since 
both are (a) definitely of pulmonary origin, (^) arc not caused by 
changes in the auricular pressure, (c) are not caused by changes in 
the arterial or pulmonary blood pressure, id) arc not due to altera- 
tions in the composition of the blood, (e) are independent of impulses 
from the vasosensory areas, and (/) are not evoked from the cardiac 
receptors. The only factor which abolishes the effects of both the 
deflation and the multiple pulnwnary emboli is the section of the 
pulmonary branches of the vagi. 

It is legitimate to assume that both might be caused by the same 
fundamental mechanisms. This suggestion is supported by the 
observation that partial freezing (i.e. cooling the nerve to 6^" C.) of 
the vagi cuts out the inflation inhibitory fibres but has no effect on 
cither of the other two reactions. Moreover, ethyl accto-acetate 
was found to evoke both excitatory and inhibitory respiratory 
responses from the lung tissue. The inhibitory action alone could 
be readily abolished by cooling the vagi to about 6° C. 

From these studies we came to the conclusion that, unless quite 
newexf^anations are advanced for the first phenomenon, we do not 
see any other possibility to explain the effect of multiple pulmonary 
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embolism except by suggesting that it causes stimulation of the 
excitatory accelerator hbres in the pulmonary tissue. 

The evidence of the correctness of this conclusion will be discussed 
in the communication. 


Young, J. Z., Vizo^, A. D., and Shephard, R. H. (London). 
The structure, spacing and significance of the nodes of 
Ranvier. 

The nodes of Ranvier are interruptions of the coating of myelin 
without any break or membrane across the axon. The protoplasm 
of one Schwann cell covers each intemode and the neurilemmal tube 
wall turns in at the node to make a ring, the so-called cementing disc, 
which docs not extend into the axoplasm. Nodes occuron fibres of 
all sizes in vertebrate peripheral nerves but not on fibres of the central 
nervous system. They are present in the mcdullated nerves of prawns 
but only on the larger fibres. They are also absent from regenerating 
nerve fibres in the early stages of myelination. 

In a nornial mammalian nerve the intemode length increases with 
fibre diameter but at a rate which varies in different nerves. In Man 
the smallest fibres (2-3/*) have intemode length about 300 the 
larger fibres, say 15^, have intemode length up to 1 *3 mm. in the 
anterior tibial and ulnar nerves, 0-7 mm. in the mandibular nerve. 
The slope of the line relating intemode length to diameter is there- 
fore sleeper in the faster-growing nerves. This suggests that when 
i^elin is first laid down on the fibres of 1-2 /t diameter the intemode 
length is about 200 ft and the extent to which it increases depends on 
the amount by which the nerve is subsequently stretched during 
growth. 

Observation of developing and regenerating nerves confirms this 
view. The increase of intemode lengths during development is pro- 
portional to the growth of the part. Regenerating nerve fibres arc 
at first covered with a continuous sheet of myelin which then breaks 
into segments about 200 ft long, varying considerably. Although the 
fibres subsequently increase in diameter the intemode length remains 
short. Sanders and Whitteridge have shown that these large fibres 
with short intemodes conduct as rapidly as normal fibres of the 
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same diameter. Nodes and intemodes are therefore probably not 
of critical importance for conduction^ as is suggested also by their 
absence from many meduUated fibres. 

These observations sug^t that the nodal arrangement arises from 
the behaviour of the myelin as a liquid* occupying the space between 
the turgid axon and the rather rigid tube wall which surrounds a 
peripheral nerve fibre. On developing or regenerating fibres, the 
ends of the myelin at the nodes leave a large area of axon bare. As 
the diameter increases and more myelin is produced, the material 
is squeezed into the characteristic adult shape. There may be a 
temporary breaking up of the myelin into drops during development. 
Intemodes of twice and half normal length occur occasionally, and 
would be expected to form by the breaking or fusion of the long 
drops. The shape of the myelin drops therefore depends on their 
physical properties and wetting powers under the influence of the 
outward pressure of the axon, inward pressure of the tube wall and 
longitudinal tensions during growth. This analysis confirms and 
extends Ranvier's view that the myelin is a drop included in the 
Schwann cell as the fat is in a fat cell. The basic stable length of drop 
appears to be about 200^ for fibres of 2-3 fi diameter. The func- 
tional significance of the segmentation remains obscure but the divi- 
sion may ser\^ to reduce the danger that the myelin should become 
pushed longitudinally, as is liable to occur in peripheral nerves. 

Anrep. G. V. (Cairo). A potent coronary vasodilator of 
Egyptian origin. 

Several crystalline substances have been extracted by various authors 
from the seeds of Ammi Visnaga, an umbelliferous plant growing 
widely in the Middle East. Extracts of this plant have been in use 
by the population since ancient times as an antispasmodic in cases 
of ureteral calculi. K. Samoan has demonstrated that some of these 
crystalline principles cause a relaxation of visceral plain muscles. 
Spaeth and Gruber showed that the chemical structure of these sub- 
stances bear a strong relation to each other. They all belong to the 
group of furcH^hromoncs containing difTerent numbera of methoxy 
groups. 

In ccdlaboration with Drs. Bagoury, Barsoum, Kenawy^ Misrahy, 
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and Fahmy^ we have investigated the comparative action of crystal- 
line derivatives of Ammi Visnaga on the coronary blood flow. It was 
found that khellin^ a di-methoxy-mcthyUfuro-chromone, is a power- 
ful coronary vasodilator, the minimal active concentration of which 
is 10'*. The drug has a very prolonged action and is excreted or 
destroyed in the body extremely slowly. Methods of quantitative 
estimations of hhellin in blood were devised and it was shown that, 
on administration to human subjects, its concentration in the blood 
can reach 15 /ig./cc. Khellin also causes a conspicuous relaxation 
of bronchi, A comparative study of the action of khellin, of other 
related com^unds and of their derivatives has been made. 

Khellin has been satisfactorily used in human subjects to alleviate 
the symptoms of angina pectoris and of bronchial asthma. 


Barer, Robert (Oxford). The contractility of myofibrils. 

If single striated muscle fibres are observed microscopically during 
normal contraction, the cross striations may shift their position or 
change in thickness but as a rule they remain straight and extend 
right across the width of the fibre. This is presumably due to a 
synchronous contraction of all the myofibrils, so that the cross 
striations of each individual myofibril remain in alignment with 
those of neighbouring myofibrils. It is possible, however, to cause 
the myofibrils to contract asynchronously so that the normal cross 
striated appearance is lost. This can be done (1) by certain types of 
electrical stimulation using non-polarizable micro-cicctrodcs, which 
may cause a localized contraction of only a fraction of the myofibrils 
or (2) by immersion of the fibres in certain solutions, for example, 
slightly alkaline Ringer solution. In favourable circumstances a 
rhythmic asynchronous contraction of groups of myofibrils can be 
observed. 

These observations offer evidence in support of the existence of 
myofibrils as separate entities in living fibres and show that they 
are individually contractile. The presence in normal fibres of 
some mechanism to ensure synchronous contraction of myofibrils is 
presumed. 
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Barker, J0RGENSen, C. (Copenhagen). Tbe effect of adrenaline 
on tlie permeability of frog skin to ions. 

Isolated skin of the frog {Rana temporaria) was bathed on its physio- 
logical inner side with frog Ringer and on its physiological outer side 
with water or dilute salt solutions. Such preparations lose salt at a 
moderate rate. The loss is markedly increased on addition of adrena- 
line to the Ringer solution. The effect can even t>e demonstrable 
with adrenaline diluted to about 1 : 10^ Adrcnoxyl. hlO* and 
ephedrine 1 : 10* are without any effect. In contrast to adrenaline, 
ephedrine 1:10* increases the permeability of the skin irreversibly. 


* Bartorelli, Cesare (Parma). Rccherches ^lectrocardio- 
graphiques sor TaDure de la fr^uence cardiaqoe pendant et 
apr^ la sdmolatioa du cerrdet chez le chat thalamique. 
Moruzzi' vient d’ohservcr que la stimulation faradique l^rc dc 
certaines regions bicn detemnin^ du ccrvelct csi suivie chez Ic chat 
thalamique par des manifestations neurov^tatives parfois impo- 
santes. Si la preparation est trte excitable on observe un acc^ de 
sham rage aprn la fin de la stimulation, e'est k dire dans la periode 
du re/K7undoerebclleux; pendant la stimulation la sham rage est au 
contraire inhib^. Toutefois si Tanimal etait tranquillc on n*observe 
aucune manifestation importantc pendant la stimulation; et le 
rebound ncurov^g^tif est alors la scute preuve que les centres hypo- 
thalamiqucs ont ete ebranles par les influx c^r^bellcux. Si la 
pr^ration est peu excitable on observe sculement dcs reponses 
neuroveg^tives locales, qui interessent notamment la pupiltc et 
la membrane nictitante. 

Nous avons voulu ^udier dans ces conditions cxperimentales 
rallure de la fr^uence cardiaque et nous avons essays dc mettre en 
rapport nos observations avec les manifestations neurov^g^latives 
dmtes par Moruzzt. La frequence du coeur dtait calculi pour 
chaque puisfttion en mesurant I'intervallc RR. La stimulation fara- 
dique du cmeJet dtail faite avec la technique de Hess. La localisation 
et I'intensitd dc la stimulation ont ^ les m^mes que dans les 
lediefehes de Moruzzt. 

Nous n'avons pas observe des modifications de la fr^uence 
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cardiaque pendant et aprb la stimulation cerebeileuse dans les cas 
de rdponse neurov^getative locale. Le rebound c^rebelieux peut 
etre caractins^ par une dilatation pupillaire tr^ marquee avec nette 
retraction de la membrane nictitante sans qu'on puisse observer la 
moindre acceleration de la frequence du cceur. Nous rappelons a cet 
egard que Geilhorn, Cortell, et Murphy^ ont fait les memes observa- 
tions en stimulant les centres hypothalamiques; tl parait que les 
centres vegetatifs oculaires soient plus aisement ebranles que les 
centres cardiaques. 

Lorsque la stimulation cerebeileuse inhibe ou declenche la sham 
rage on observe des modifications de la frequence du coeur. La 
violence des mouvements de I’animal nous a souvent empecbe d'en 
cnregistrer relectrocardiogramme. Dans quelques cas nous avons - 
reussi toutefois k obtenir dcs re$ultats itis nets. La frequence du 
cceur passait de 1 50-60 ii 200-20 pendant Tacces de sham rage produit 
par le rebound cerebelleux. Pendant la stimulation la frequence ne 
changeait pas appreciablement si Tanimal etait tranquille, mais on 
observait une diminution de la frequence cardiaque lorsque le 
stimulus etait applique pendant un acces de sham rage. 

11 nous parait tres probable que tes modifications de la frequence 
cardiaque, comme les manifestations de sham rage observees par 
Moruzziy soient dues k une action dirccie du cervciel sur les centres 
hypothalamiques, 

* Prof. £>/ the XVil /«/. Physioi, Congress, Oxford, 1947. * Am. J. 

Physiol. 146, 376 (1946). 


Bussard, Alain, et Grabar, Pierre (Paris). £tude inunimo- 
Jogique dcs goaadotrophines de gestadon. 

L'activite antihormonale est actuellement assimilee a un pheno- 
mine d'immunite. Cependant la preuve d*une precipitation speci- 
fique de I'hormone elle-memc restait k faire. Nous avons pu obtenir 
reguli^rement des serums de lapins anti-gonadolrophines choriales 
qui, outre la proprieie d'inactiver Thormone, possedaient le pouvoir 
de predpiter Tantigene immunisant. Cect a ete realise gr&ce k une 
administration intraveineuse de Thormone associde k de l^alumine 
colloldale. 

Nous avons etudid en detail ractivite physiologique du predpite 
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hormone-s^m antihormone r^ultant d'un contact de un & trois 
jours et soigneusement Iav6. Lorsque cc pr6cipit^ cst oblenu cn 
presence d'un excfes d'anticorps, il scmble, injecie k dcs rales impu- 
bires, ne pas avoir d’activite gonadotrope. Par contre, lorsquTI 
s’agit d’un prwipit^ oblenu en prince d*exc^ d'antigfenc, cclui-ci 
cst douc d'une activiie gonadotrope notable. Dans ccs conditions, 
Ic liquide sumageant est egalement physiologiqucmcnt aclif* mais les 
eaux de lavage du pr^ipite, bien qu'entralnant des produits azot^ 
solubles, n’ont aucunc activitc. D’autre part, lorsqu’on laisscen con- 
tact Ic scrum anti et Thormonc pendant plus d’une semaine, le 
pr^pite obtenu nc poss^de plus d’activit^. 

Quoiqu’i! en soil, I'activiie hormonale du pr^ipit^ convcnable- 
ment lav-c et le fail que les eaux de lavage n’cniraincnt aucunc 
activity, sembicnt ne pouvoir s’expliquer que par la presence de 
ITiormonc dans un complexe specifique au sein de ce pr6cipit6. 

On voit que Tetude quantitative de la ruction hormone-antihor- 
mone (donn^ complete par des dosages d*N du precipit^) nc 
permet pas de relevcr, entre cc phenomine et le pWnomine classique 
de la neutralisation dcs antigfenes (reaction toxine-antitoxine par ex,), 
de difference notable, et qu’en cons^ucncc il n’y a pas de raisons 
objectives d’etablir unc distinction essenliellc entre antihormone ct 
anticorps. 


TEN Cate, J. (Amsterdam). L’lnfluence dcs organcs p4ri- 
pb^riques sor ractivit^ electriqne de la moelle ^pini^re. 
L'activitd clectriquc spontan^ dc la moelle 6piniirc chez la grcnouillc 
a decrite pour la premiire fois par Gerard ct Young (1937). En 
collaboration avee les docteurs G. P. M. Horsten^ IV. G. Walter^ ct 
ringenieur L.J, Afaqpma/i, j’ai execute des experiences pour examiner 
dc prfes ce pWnominc inieressant. Nous avons pu demontrer que 
Tactivite dlectrique, soi-disant, spontanee de la mobile est soutenue 
principalement par des excitants qui Patteignent par les nerfs oentri- 
pites sensitifs. Lorsque tous les nerfs sont soctionnes, done apris 
une isolation complete de la moelle, Pactivite eiectrique spontanee 
est toujours considdrablement reduitc. 
n noos semblait important de savoir si ces stimuli peripheriques 
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venaient de la pcau ou des muscles stries. Ensuite nous voulions 
examiner si I’extensfon de la pcau ou bien des muscles dc$ extremity 
post^rieures pouvait avoir un effet sur Tactivite de la moelle. 

Pour rcnregistrement dcs variations dc potentici de la moeUe nous 
avons utilise un electrocardiographe a amplificateur de Siemens muni 
d'un prdamplificateur. La derivation etait du type monopolaire. 
L’6lectrode ‘active* fut placw sur la colonne vertcbrale au- 
dessus de la moelle, tandis que Telectrode ‘ indiff(6rente ’ fut appliqu^ 
sur rcxlr^mit^ pelvienne du dos. L*activite electrique fut enregistree 
de la partie post^rieure de la moelle, apres que la partie anterieuie 
ct le cerveau avaient 6te extirpw. 

Premiircmenl nous avons enregistr^ Tactivite electrique de la 
moelle chcz des grenouilles couchees sur une petite table dans une ^ 
position horizontale, Apres cela sans d^placer les electrodes, par un 
mouvcmcnt d’une partie de la table vers le bas les pattes posterieures 
furcnt mises dans une position verticale; de sorte qu’elles pendaient 
librement en bas. L’activit^ electrique de la moelle n’augmenta pas 
beaucoup. L*extension des muscles el de la peau n*a pas une grande 
influence sur I'activite Electrique de la moelle. 

Dans des experiences subsequentes nous pouvions etablir que 
lorsquc la panic posterieune de la grenouille est dcpouillEe de sa peau 
I'activite Electrique de la moelle diminue notablement. Nous avons 
obtenu les memes rEsultats apres Tapplicaiion du curare. 

Comme il ressort de nos expEriences TactivitE Electrique de la 
moelle EpiniEre chez les grenouilles est soutenue principalemcnt par 
dcs stimuli proprioceptives ainsi que cxtcroceptives, AprEs rElimina- 
tion des excitants afferents il rcste I’activite Electrique proprement 
spontanEe, laquelle est toujours beaucoup plus fatbie que chez 
Tanimal normal. 


Cooke, W. T.. Barcuy, J. A., and Kenney, R. A. (Birming- 
ham). The tubolir excredon of urea in man. 

Simultaneous clearances of inulin, creatinine, and urea have* been 
determined on a number of patients suffering with varied patho- 
logical conditions of the kidney. A group of these patients, with 
chronic renal disease and not in a terminal state of uraemia, showed 
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ckarances of urea greater than those of both inulin and creatinine. 
Further confirmation of the results were obtained from the diodone 
clearances (at Tm levels) which were also lower ll»n the urea 
clearances. 

It would appear unlikely that three different chemical substances, 
inulin« creatinine, and diodone, would diffuse back in the damaged 
tubules at rates sufficient to give »mi!ar clearances. Hence the theory 
that such substances diffuse back into the circulation faster than urea 
is unacceptable. An alternative explanation is put forward that urea 
is secreted by the tubules. Such a process is adopted by the human 
kidney as a compensatory mechanism for a slate of glomerular 
insufficicDcy, relative to tubular function, in certain chronic renal 
disorders. 

Eberhart, H. D., Inman, V. T., Ralston, H. J., and Shaff- 
RATH, M. D. (San Francisco). Length-tensioa reladooships 
in isolated hnniaii votmitary mosde. 

The length'tension relationships, under isometric and isotonic condi- 
tions, have been determined for certain voluntary muscles of human 
subjects who have suffered amputation of the arm. In the isometric 
studies the free ends of such muscles, extended various distances, 
were fastened to rigid metal rings, the distortions of which were 
measured by strain gages, and recorded oscillographically. The 
muscle contractions were purely voluntary in nature. Simultaneous 
electromyograms were recorded to insure a constant degree of 
muscular effort, and precautions were taken to prevent general 
bodily movements confusing the results. In the isotonic studies, 
known loads were moved through measured distances, with similar 
precautions being observed. 

Using the same techniques, supplemented with X-ray data for 
determining the lengths of muscles and lever-arms, the length- 
iensum relationships, under isometric^ conditions, in voluntary 
muscles of the normal human subject have been determined. 

In general, the experimental curvesagrec with thoseof earlier studies 
of frog whofe muscle and isolated muscle fibers, artificially stimulated. 

Certain implications of these results for normal voluntary move- 
ment are diacuned. 
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Hall, F. G. (Durham, N.C.). Respiratory efficiency at altitude. 
Exchange of gases in the lungs of man has been studied in simulated 
altitudes up to 44,000 ft. while breathing oxygen at ambient pressures. 
Pulmonary ventilation is not increased significantly at altitudes 
below 38,000 ft. but above that height anoxia leads to deeper breath- 
ing. A compensation or accommodation to high altitudes leads to 
a higher saturation of the blood with oxygen. Individuals acclima- 
tized to 5,000 ft. altitude are adjusted to a different level of gas 
exchange than those individuals living at sea level. Acclimatization 
in these cases results from changes in the alveolar air rather than in 
the virtual equilibrium which appears to exist at all altitudes between 
alveolar air and blood. Moderate exercise seems to have little effect 
upon arterial saturation at altitudes up to 40,000 ft. in subjects 
breathing pure oxygen. 
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Konzett, H., and Verney, E. B. (Cambridge). Observations 
on the urine and blood of dogs before and after the prodoc- 
tum of renal iscbaemia* 

Lockett (1946)* describes the appearance of a new base, detected by 
a colour test and indicated as jr-positive base {x\ in the urine of 
bitches after partial obstruction of the renal artery, this base not 
being present in normal dog or human urine, x was measured in 
terms of ephedrinc HQ by Richter's (1938)* toluene extraction 
method and expressed as cphcdrioc HCl equivalent (EE). Lockett 
reports that the blood became x-positive during renal ischaemia and, 
in long-term experiments, that the fall of B.P. to normal synchronized 
with the disappearance of this compound from the blood, but its 
presence in the urine continued. Further, when the B.P. was raised 
by limitation of fluid intake and by administration of simple salts, 
there was an accompanying rise in x in the blood and fall in the 
urine, effects which were found to be reversible. 

Lockett's results seemed to us of such importance as to merit a 
repetition of those experiments on which her primary findings arc 
based. We have been unable to confirm them. 

We first investigated repeatedly the urine of five bitches: it was 
x-positivc in every instance, the amount of x per c.c. urine varying 
between the wide limits of 0-8 and 30 >: 10 * g.EE and the hourly 
output lying between 0*1 and 2*8 :< 10^^ g.EE. Moreover, the blood 
of three of these was examined; in each instance it was faintly x- 
positive. Long-term observations were then made on two animals. 
In the one (c.g.) the hourly x-output varied between 0*1 and 
1*5 X 10 * g-EE; its B.P. was 120 mm. Hg. After partial obstruction 
of the right renal artery the B.P. was between 1 50 and 160 mm. Hg., 
the hourly x-output showed no significant change, nor did x increase 
in the blood. The blood-supply to the left kidney was then partially 
obstructed. The B.P. rose to between 176 and 184 mm. Hg., the 
houily x-output varied between 0*1 and ]‘6x 10^* g.EE, and the 
x<cmtent of the blood was certainly no higher than before the first 
operation. 

In short-term ^periments, too, no significant change occurred 
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cither in the jc-output in the urine or in the jc-content of the blood 
during partial obstruction of one renal artery. 

* Lockett, M. F., /. Physiol. 105, 126 (1946). * Richter, D., Bioefum. /. 

32, 1763 (1938). 


Korenchevsry, V. (Oxford). Effects of simultaiieoiis ad- 
ministratioa of sex and thyroid bormones on ageing in rats. 
The experiments were performed, jointly with Miss V. E, Jones^ on 
female rats. It was found that in these animals (as in human beings) 
a relative hypoplasia of organs progressively develops with ageing. 

Therefore this hypoplasia may be considered to be one of the 
essential features and indicators of the rate of ageing, and therefore 
was used as such in the present experiments. The changes in weights 
were confirmed and explained by histological examination of the 
organs. 

It was found that ovariectomy hastens the process of ageing in the 
organs of rats. On the other hand, the administration of proges- 
terone, oestrogenic, androgenic, and thyroid hormones in suitable 
doses and combinations produces an opposite, hypertrophying effect 
on some organs investigated, namely on liver, kidneys, uterus, 
vagina, and adrenals. This was demonstrated in the changes obtained 
in weight and histology of organs. 

Taking into consideration the changes in all organs, the stimulating, 
and in a certain sense (in the case of * ageing* hypoplasia), anti- 
ageing action on the organs examined produced more normal hyper- 
trophic changes after simultaneous administration of androgenic, 
oestrogenic, and thyroid hormones. Pathological metaplasticchanges, 
however, occurred in the uterus due to the effect of the oestrogenic 
hormones, which could not be prevented by simultaneous administra- 
tion of androgenic and thyroid hormones, progesterone being neces- 
sary to counteract this effect This indicates that the simultanepus 
activity of the hormones naturally present in the organism is essential 
for normal structure and, presumably, function of organs. This is 
not surprising if one remembers that in the organism all hormones 
are secreted simultaneously, producing a certain normal balance 
between these compounds. It is known that the upsetting of this 
balance is dangerous and this was also shown in the present experi- 
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menu: for example, single administration of oestrogenic or thyroid 
hormones may produce depression of growth, or (oestrogens) meta- 
plasia of uterine epithelium; single administration of androgenic 
hormones might produce atrophic changes in adrenals. These 
observations in rats suggest the desirability of their confirmation on 
human beings. If confirmed, pluri-hormonal treaUnent for general 
stimulation of the organism has to be investigated and might give 
better results than the present-day treatment, in which usually only 
a single hormone is administered. 

It must be emphasued, however, that tl^re is not much hope of 
successful treatment of old age with hormones for two reasons: 
(1) various causes, producing decreased function and morphological 
changes in tissues of the ageing organism, are acting from elsewhere 
and are not removed by stimulating these tissues or organs; (2) a 
degenerated or hypoplastic old organ or tissue cannot stand vigorous 
stimulation, but may collapse from paralysis (just as a tired horse, 
when whipped to do extra work, cannot withstand the strain and 
suddenly collapses from heart failure). 


Moruzzi, Giuseppe (Parma). Sham rage and localized auto* 
Bomk responses elicited by cerebellar stimitladoa in Cbe 
acute thaiamic cat 

The experiments have been performed on acute thalamic cats. Hess*s 
technique has been used for stimulating the cerebellar lobes and the 
underlying white matter and for localizing the stimulated areas. 

1. Sham rage. An outburst of sham rage (mydriasis, retraction of 
nictitating membranes, exophthalmos, widening of lids, vocaliza- 
tions, increase of the arterial pressure, struggling movements, lash- 
ing of the tail) is observed, as a rebound effect, afUr the end of a weak 
cerebellar faradization (25-50 Kronecker units). During the stimula- 
tion there are no diencephalic responses, if the cerebellum is fara- 
dized in an interval of quiescence, but inhibitory effects art found 
when the stimulatkMi js made during an outburst of sham rage. 
ScMnetimes the cerebellar inhibition is unable tp overcome the sham 
rage^ but the diencephalic discharges clearly increase tSier the end of 
the Hifmilatkm. 
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2. Localized autonomic responses. When the preparation is 
deteriorated, strongly nociceptive stimulations are required to evoke 
rage reactions. The excitability of the cerebellum may then be very 
good, as shown by the tegmental responses, but mass discharges of 
the diencephalic centers are not to be expected as a consequence of 
a cerebellar stimulation. Localized autonomic responses of the eyes 
are, however, oflen observed in these weakened conditions and some- 
times differential discharges may be obtained within the ocular 
autonomic centen (i.e. rebound dilatation of the pupil without 
retraction of the nictitating membrane). 

3. Localization. The best results have been obtained from the 
while matter of the LobuJus medius medianus, but llw Pyramis and 
the cerebellar lobuli just before the Fissura prima can give good . 
responses. The cerebellum has not yet been fully explored, but the 
localization for the tegmental and for the diencephalic responses is 
certainly not the same. 

4. Spread of current. It must be negligible because (i) the threshold 
was lower than for the motor cortex, (ii) silent areas have been found 
only 2 mm. before or behind strongly active spots, (iii) no rebound 
or biphasic response has been observed by faradizing the floor of 
the tv ventricle. Sympathetic ocular signs during the stimulation 
{Ferrier, ZimkinUy and Orbeli) have been elicited only with strong 
stimuli and arc easily duplicated by weak faradizations of the floor 
of the IV ventricle; they arc probably due to the stimulation of bulbo- 
pontine fibers. 

5. Cerebellum and hypothalamus. Hypothalamic centers are prob- 
ably directly inhibited and activated by cerebellar impulses because 

(i) rage reactions are abolished by precollicular decerebration and 

(ii) somatic and autonomic responses have different thresholds and 
may be dissociated. 


PiRENNE, M. H. (London). Visual aoiity and the quantam 
nahirt of light 

The familiar fact that visual acuity—i.e. the ability of the eye to 
distinguish details— is generally higher at higher light intensities has 
not yet received complete explanation. The present investigation 
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shows that the theory of the physical fl'ictuations occurring in the 
stimulation of the retina by light may have to become part of the 
explanation of this phenomenon. Experiments were made on human 
subjects at very low intensities under conditions of peripheral rod 
vision. The results agree quantitatively with the theory, according 
to which the observed change of visual acuity is due for the greater 
part to no other cause than the quantum nature of light itself. 

The theory can be outlined as follows. When a retinal detector is 
exposed to light, there is only a certain probability p of its being 
excited, p going progressively from zero to unity as the intensity is 
increased. Hechty Shher, and Firennc have shown that under certain 
conditions the variation of p with intensity can be quantitatively 
accounted for by the purely physical fluctuations which occur in the 
small number of light quanta absorbed by the detector. Imagine 
Chen that a retinal area containing a number of independent and 
identical detectors is illuminated for a short time. The probability 
of exciting one of the detectors being P, the mean number of detec- 
tors excited is pS and this number tends to as p tends to unity. 
Thus, even though the detectors are quite identical, such a retinal 
mosaic would become functionally finer at higher illuminations. 
More detectors being then active per unit of retinal area, the resolv- 
ing power of the retina must be higher. 

The retinal detectors in the present experiments are groups of rods, 
each group acting as a physiological unit and being probably con- 
nected to one single optic nerve fibre. The experiments give for the 
size of these groups an independent estimate (diameter on the retina 
of the order of 0-6 mm., corresponding to a visual angle of about 2^) 
which agrees well with other determinations made by various methods 
in man and in some animals. 


ScHEiNTiNKEL, N. (Bem). Die Erzeogimg des Ungdauernden 
Tetamn am qnergestreiften KaltUiitenniiskel durch eiaen 
ddttrMien Einzelreiz and die Beeinfiossai^desselben durch 
£serhi» Kalhim, and Insulin. 

Zenidrt man durch Kopfung des Frosdtes dessen ROck^imark 
unvoUstiUidig, so daO das reflektorisebe Zentrum Hlr die fiewe> 
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gungen dcrhinteren Extrcmitatcn n«cheinezeitIangfunkiionstuchtig 
bleibt, cntfcmt dann die Haul dcr bciden Oberschenkel und lafit die 
freigelegtc Muskulatur wahrend der ganzen Zeit des Versuches in 
unmittelbarer Bertihrung mil dcr atmospharischen Luft, so tritt 
schon nach etwa drei Stunden ein merkwOrdiges Phanomen ein. Die 
Muskeln reagieren auf einen elektrischen Einzelrciz (Kondensatorent- 
ladung) nicht wie gewohniich mit einer Einzelzuckung, sondem sie 
kontrahieren sich letanisch. Die Dauer des Tetanus betragt zunachst 
1-2 Sekunden, wird aber mit forlschreitender Versuchszeit immer 
langer und kann am Ende der sechsten Stunde nach Beginn des 
Versuches den maximalen Wert von etwa 40-60 Sekunden errcichen. 
Dieses Ph^omen eroffnet interessante Ausblicke auf eine Reihe 
physiologischer Probleme und eignet sich zugleich sehr zur Prflfung . 
der so wichtigen Frage der humoraien Cbertragung der nervosen 
Erregung,mit welchersich auch dieUntersuchungendervorliegenden 
Arbeit befassen. Sie zeigen, daB der ‘ Eserineffekt’ am Kalt- 
blOtermuskel auch untcr den Bedingungen, wo der einzelne elek- 
trische Rciz den langdauemden Tetanus hervorrufen kann, vdllig 
ausbieibt. Auch die Vorbchandlung des Frosches und die direkte 
Bcpinselung der zu untersuchenden Muskulatur entweder mit Acetyl- 
chotin Oder Pferdeserum, welches bekanntlich reichlich Cholin- 
esterase enthalt, sind ohne EinhuO auf die Dauer und das zeitliche 
Auflrclcn der durch Einzelrciz veranlaBtcn tetanischen Kontraktion. 
Die mitgcteilten Ergebnissc schranken stark die RoUe des Acetyl- 
cholins als allcinigen chemischen Vermitiler bei Retzung der 
motorischen markhaltigen peripheren Nerven ein, sie soUen aber 
keineswegs die chcmische Theorie der Ubertragung der nervosen 
Erregung als solchc angreifen, sondern die von mir ofters verUetene 
Auffassung stfltzen, daB cs sich bei der humoraien Obertragung 
dcr nervosen Erregung am Skclcttmuskcl nicht blofl um die Wirkung 
eines cinzigen chemischen Vermitticrs, namlich des Acelylcholins, 
handle, sondem um cine 'Systemwirkung', wie wir sie auch auf 
andem biologischen Gebicien kennen. 

Die Ausbildung des geschilderten Phanomens wird dagegen dutch 
das Kalium und ganz besonders durch das Novoinsulin stark ge- 
fbrdert. Da nun das Insulin die Kaiiumwirkung auf die Spannungs- 
entwicklung des quergestreiRen Muskels auBerordentlich verstarkt,' 
erfahren die in den vorausgehenden Arbeitcn* gezogenen SchluB- 
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folgcningen von der eminentea Rolle dcs Kaliums fUr das Zu- 
standekommen der Muskelkontraktion durch die erwahnten 
Versuchsergebnisse eine neuc und kriftige StQtze. 

' Schcinfinkcl, N., Heh. Fhvsioi ActaA^ C (1946). ’ SchcinfiniLcl, N., 

Heh. Fhysiot. Acta 2, C 50 (IW); 3. C 14. 27. 45 (1945). 


ScKLAPP, W., and Bradley, K. (Manchester). Serum potassium 
in cats under high CO} tensions. 

When carbon dioxide is administered to decapitated cats by arti- 
hcial respiration at tensions increasing up to 300 mm.Hg. over a 
period of 4 to 6 hours the potassium content of the serum irurrcases 
* to about twice its normal value. When carbon dioxide is discon- 
tinued the serum potassium irKreas^ sharply and may reach three 
times the normal value in a few minutes, af\er which it falls again 
to the previous value of double the normal. 

The first increase appears in eviscerated animals but the second 
does not, though it is seen if the hepatic artery and liver are spared. 
This suggests that the potassium may be of hepatic origin. 

The second irx:rease in serum potassium also appears to be depen- 
dent on the suprarenal glands, for it cannot be produced when 
they have been extirpated. 

The increase of serum potassium on withdrawal of carbon dioxide 
is detectable when the animals have been subjected to tensions as 
low as 60 mm.Hg. 


Sinclair, D., and Feindel, W. (Oxford). Obserrations on the 
sensory changes induced by a pressure cuff on the arm. 

If a sphygmomanometer cuff is inflated at a pressure above systolic 
blood pressure on a human limb, a progressive loss of cutaneous 
sensibility occurs peripheral to the cuff. The work of Lewis^ Picker- 
ings and Rothschild ixi this connexion has been repeated and ampUhed. 
These authors describe a regularly ascending ^centripetal paralysis' 
and attribute this mode of spread to an increased susceptibility of 
the individual nerve fibres to the effects of pressure as they are traced 
proximaUy from the periphery. They further attribute the order of 
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toss of the various sensory modalities in any area to a differing 
susceptibility of fibres of large and small diameter. 

We have found that in the territory of any given nerve, loss of 
sensibility commences in different sites in different subjects and 
spreads irregularly, rather than centripetally . When the cuff encircles 
the arm, sensory loss occurs in the cutaneous areas of the hand con- 
siderably before it appears in the forearm. This may be attributed 
to a difference in the exposure to compression of the nerves supply- 
ing the skin of the hand and forearm respectively. 

Experiments with cuffs in different situations on the upper limb 
fail to show that sensory loss begins any less quickly as the site of 
compression is moved distal ly on the arm. Sensory loss does, how- 
ever, begin later when the cuff encircles the forearm, and this is also 
probably due to decreased effectiveness of compression at this site. 

The order in which the various sensory modalities arc lost in the 
ulnar cutaneous area has been investigated, and it is submitted that 
the hypothesis of varying fibre size susceptibility is inadequate to 
explain the results in detail. The manner in which any modality is 
lost appears to be fairly characteristic. Subjectively, there is first an 
alteration in the quality of the sensation, then prolongation of the 
response followed by delay in appreciation, and finally, patchy loss 
of sensibility. 

It is concluded that in the territory of supply of any given nerve 
the site of onset and the spread of sensory loss is irregular rather than 
centripetal, and that the centripetal advance of sensory loss up the 
limb as a whole is due to the differences in the pressure exerted on 
the nerves supplying the hand and forearm respectively. There is no 
evidence to show that nerves become more susceptible to pressure in 
the intact human arm as they are traced proximally. 


Specht, Heinz (Bethesda, Md.). Some effects of changes in the 
density of respired gases on the velocity pattern of the 
breath. 

Data on respiratory patterns obtairted from subjects at ground level 
and at an atmospheric pressure equivalent to 30,000 ft. indicate that 
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an increased velocity is induced by the change in density and that 
this facilitation of ventilation introduces or enhances pauses between 
the reciprocal phases of the breath. The effect is particularly marked 
foitowing expiration and persists even in hyperventilation following 
heavy exercise. Theoretical implications include the normal distribu< 
tion of breath pauses with respect to ventilative efficiency and the 
possibility of developing a method for making a quantitative estimate 
of such lung functions. 


STERN) Kurt G. (Brooklyn) New York). On the isoladon and 
properties of a native chromosomal nncleoproteln. 

A study of the protein system of calf thymus tissue by physical' 
chemical OKthods has revealed the presence of a number of cyto* 
plasmk proteins, in addition to the desoxyribonucleoprotein forming 
the chief component of the cell nuclei. The cytoplasm contains 
several globulin'Uke proteins, soluble in 014 M. NaCl solution and 
predpitable by ammonium sulfate at concentrations ranging from 
0*2 to 0-7 saturation, as well as appreciable amounts of ribose- 
nucleoprotein. The electrophoretic mobility of these cytoplasmic 
constituents is being studied in crude tissue extracts as well as in 
solutions of the various fractions purified by salting-out methods. 

The chromosomal desoxyribonucleoprotein may be prepared 
either by extracting it directly from the disintegrated tissue with 
solvents of low ionic strength and subsequent purification by repeated 
precipitation at 0*14 M. NaCI concentration, or it may be isolated 
from the nuclear materia) remaining afier exhaustive extraction of 
the cytoplasmic proteins with 0*14 M. NaCl. In either case the 
desoxyribonucleoprotein passes into solution slowly through a con- 
densed and a dilute gel stale. All operations arc carried out at low 
temperature and in the presence of sodium arsenate to inhibit the 
activity of thymonucleodepolymerasc. 

The nuckoprotein isolated in this manner is electrophoreticaliy 
and ultracentrifugally homogeneous. The fairly compact particles 
have a motecular weight of the order of one million as judged from 
their rate of sedimentation. Its solutions in solvents of low ionic 
strength possess a relatively low viscosity and ^w no appreciable 
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double refraction of flow. In the gel state, the material is thixotropic 
and non-birefringent. In order to distinguish this native desoxy- 
ribonucleoprotein from artefacts, such as chromosin, which have 
suffered dissociation into free nucleic acid and histone through the 
use of strong salt solutions in their preparation, and as an indication 
of the probable close relationship of this material to the genes of the 
chromosomes, the name Genoprotein T (for thymus) is proposed 
for it. 


Verney, E. B. (Cambridge). The osmotk release of post- 
pituitary antidiuretic substance. 

When hypertonic solutions of NaCl arc injected into the carotid 
artery of the dog during water diuresis an inhibition of urine secre- 
tion occurs, the magnitude of the response varying with the tonicity 
of the solution at constant rate and period of injection and with the 
period of the injection at constant volume and tonicity of solution. 
Hypertonic solutions of urea, however, are without action. The 
response to NaO is of pituitary origin, seeing that it is diminished 
by some 90% following removal of the posterior lobe. When solu- 
tions of dextrose, sucrose, or Na^SOj arc injected, of sudi strength 
as will produce the same increase in osmotic pressure (O.P.) of the 
carotid blood as does the hypertonic solution of NaCl, the responses 
are quantitatively indistinguishable. The response, therefore, is of 
osmotic origin, and the term ‘osmoreceptors’ has been introduced 
as descriptive of the autonomic receptive elements with which the 
neurohypophysis is functionally linked. 

When hypertonic solutions of NaCl or sucrose are infused into the 
carotid over a period of 10 min., in such circumstances that a local 
increase of some 4% in the O.P, of the blood is produced, the 
resultant release of post-pituitary antidiuretic substance is about 
2'S fiU/scc. With comparable solutions of dextrose, however, the 
resultant release is less and variable. 

When the period of infusion of NaCl is extended to 40 min. and 
the local increase in O.P. of the blood is some 2% only, the urine 
flow gradually falls to and is mamtained at a low resting value from 
which it slowly recovers when the infusion is stopped. Assay of such 
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response shows it to be equivalent to that produced by the intra- 
venous infusion of post-pituitary extract at I ^iU/scc. Comparable 
intracarotid infusions of sucrose elicit responses which on assay give 
a closely similar value, but comparable infusions of dextrose are 
without apparent osmotic action. 

It appears from these experiments that the osmoreceptors are 
freely permeable to urea, less freely permeable to dextrose, and rela- 
tively impermeable to sodium chloride and sucrose. 

Water diuresis, then, may be fitly and accurately described as a 
condition of physiological diabetes insipidus, the antidiuretic secre- 
tion of the ncurohypophysis being a hormone in the sense that its 
liberation is continuously governed by the concentration of chloride, 
and pc«sibly of other osmotically active substances, in the arterial 
plasma. 


Wakerun, G. E., Donaldson, W„ Kamm, O., Moss, W, G., 
Minatoya, H., Lefco, T., Marshall, J., and Walker, R. 
(Chicago). IreatmeBt of experimental rend hypertension. 
Following earlier reports by our research group on the anlihypcr- 
tensive effect of daily intramuscular injections of crude hog renal 
extracts for four to m months in renal hypertensive dogs {Spec. Pub. 
N. Y. Acad. Sc., 3, 1 17, 1946), we have continued work aimed at the 
fractionation, purification, and identification of the active principle 
of the crude extracts, as well as ils mechanism of action. To date 
a total of twenty-five renal extract fractions have been studied for 
antihypertensive potency. Six of these have proved active but 
different lots of presumably the same fraction have varied consider- 
ably in potency. Our results suggest that one-kidney (unilaterally 
constricted, contrataterally nephrectomized) hypertensive dogs are 
somewhat more responsive to treatment than two-kidney (bilaterally 
constricted) dogs and that early renal hypertension is more amenable 
to treatment than late hypertension. Our observations indicate ^r 
correlaUon between the renin content of our extract fractions and 
their hypertensive potency and between the antirenin serum titres 
and the antihypertensive responses of the dogs. 

Our research group has also reported successful prophylaxis 
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against experimental renal hypertension in dogs by means of daily* 
intramuscular injections of crude renal extracts for four to six 
months, and the eventual development of hypertension in the success- 
fully prophylacticated animals 3^ to 4 years after renal artery con- 
striction and treatment. In further studies to produce maximum 
prophylaxis, elucidate the mechanism, and separate the active renal 
principle, we have used four renal extracts containing varying 
amounts of renin. Five of the twelve animals treated with these 
fractions were protected against experimental renal hypertension. 
One of the four extracts studied (all of which showed prophylactic 
activity) was free of renin. There was no correlation between anti- 
renin litres and prophylactic effect. Comparison with therapeutic 
effect in established hypertension indicated that prophylaxis is a 
more sensitive test for the antihypertensive renal principle than thera- 
peutic assay. Further studies are under way. 


Weddell, G., Sinclair, D., and Feindel, W. (Oxford). The 
significance of multiple innervation of cutaneous pain *^ts* 
in relation to the quality of pain sensibility. 

1 . It is well known that pain of an unpleasant quality can be elicited 
from certain cutaneous scars, and also from skin at the borders of 
areas which have either been recently denervated or are in the course 
of sensory recovery. Sensory tests have been carried out in several 
such cases, and the areas of skin concerned have subseqi^ntly been 
examined histologically after vital staining with methylene blue. It 
was found that in all cases where pain of an unpleasant quality could 
be aroused the nerve nets and terminals subserving pain were invari- 
ably isolated from their neighbours, in contrast to the interweaving 
which normally obtains. 

On the other hand, the threshold recorded was found to be corre- 
lated with abnormalities in the morphology of the endings. The 
lowest thresholds occurred when the subjacent pain fibres were sur- 
mounted by growth cones ending just beneath the basal layer of the 
epidennis. 

2. Direct stimulation of pain fibres in a human digital nerve has 
shown conclusively that such fibres obey the *all or none* law. It 
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follows that DO modification of the characteristics of the stimulus 
applied to a single pain fibre will give rise to any change in the quality 
of the sensation perceived. From the observations reported in 
paragraph 1 it is suggested that changes in quality are due to altera- 
tion of the number and peripheral pattern of fibres involved in the 
conduction of impulses arising from a given stimulus. 

3. Further support for this hypothesis has been provided by 
investigations of a different kind. Compression of the human arm 
by means of a sphygmomanometer cuff, at a tension exceeding 
systolic blood pressure, leads eventually to a loss of the various 
sensory modalities in the skin of the limb peripheral to the cuff. In 
such experiments, the first indication that pain sensibility is becom- 
ing afiected is a change in quality of the sensation which can be 
aroused. It is suggested that there is a progressive irregular loss of 
function in the individual fibres supplying the terminal pain net- 
works, and that the alteration in the quality of painful sensation 
occurs at a stage where the number of fibres supplying the network 
stimulated has become adequately reduced. 


WaNER, J. S. (Oxford). Renal fimction of men working in bot 
corironiDents. 

When men carry out moderately hard work in environments at wet 
bulb temperatures above 90^^ F. they may, in a few hours, experience 
a marked degree of dehydration and salt dchdcncy, if these losses 
are not made good in the drinking water. Under these conditions 
the kidney is subject not only to the effects of water and salt loss 
but also to the circulatory changes associated with muscular work 
and profuse sweating. These circumstances provide a good oppor- 
tunity to review experimentally some of the factors which arc 
generally held to be concerned in the physiological control of urine 
formation. 

Nude subjects exposed for 21 hours to dry bulb temperature 
100® F., wet bulb temperature 94® F., air movement about 50 ft./ 
min., and carrying out step-climbing work, lose on the average 
3kgim.wateraiid i4-18gms.ofNaGinthesweat. Whennowater 
or salt is replaced (by drinking) there is a marked oliguria during and 
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after the exposure. When the subject is kept in salt and water balance, 
by frequent administration of water, the urinary output during the 
period in the heat still remains at the previous low level, and is only 
slightly raised on leaving the room. Similarly, the maintenance of 
water balance or salt balance separately does not affect the urinary 
output during heat exposure; in the case of water replacement only 
is there a marked diuresis about an hour after leaving the heat. 

The effect of a diuretic dose (750 cc.) of water given when the 
same grade and routine of work is performed in ordinary room condi- 
tions, is a prompt and large diuresis. A diuretic dose given in the 
heat, however, when no water or salt was administered, produced no 
effect on urinary output before or after heat exposure; when in salt 
and water balance, the diuretic dose increases the output only , 
slightly. When water loss alone was replaced, the effect of a diuretic 
dose was again not marked during heat exposure, but resulted in a 
secondary diuresis after leaving the hot room. When salt only is 
replaced, the oliguria is present both during and after the heat 
exposure in spile of a diuretic dose. 

There is also a reduction in salt loss in urine during and after heat 
exposure as compared to the urinary loss seen in experiments in 
cool conditions. This is not altogether due to reduction in urinary 
output. To some extent it appears to be due to a specific retention 
of chloride as suggested by the results of certain of the experimental 
series. 

The above results lead to the conclusion that dehydration and salt 
deficiency, singly or together, are not essentially responsible for the 
oliguria and reduced urinary salt output of profusely sweating sub- 
jects. These features persist even when the water and salt loss in 
the sweat arc fully replaced. Moreover, as long as the subject 
remains in the heat, the kidney is singularly unresponsive to the 
* diuretic' stimuli of extra water or salt. 


Adair, G. S, (Cambridge). A type of free aiergy with physio- 
logical applications. 

The concept of free energy was introdiKxd by Helmholtz* Chemical 
affinity and the maximum work obtainable in isothermal processes 
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are determiiKd by the free energy rather than the total internal 
energy. 

The function ca)^ the Helmholtz free energy, is equal to 
V—TS^ where V = internal energy, T = temperature, and S ~ 
entropy. The function G, called the Gibbs free energy, is equal to 
U- TS^PVy where P ~ pressure and V - volume. Both A and G 
are functions of n., Ht, the numbers of mols of the component 
substances designated a, and c. 

It is here suggested that a third type of free energy, symbolized Ac 
and defined by formula (1) is applicable to systems of physiological 
interest, where the mol numbers of substances that can dif- 
fuse across membranes— natural or artificial— arc not independent 
variables but functions of the mol numbers of the non-diffusible 
substances and of the composition of the dialysate Lq which sur- 
rounds the membrane. 

Aa^U-l = Z (I) 

t m—r 

X - an extensive variable — a variable directly proportional to the 
volume of the liquid, for example 5, K, w*, r (subscript) = 
number of extensive variables, e.g. x*, that are functions of intensive 
variables, n (subscript) - total number of extensive variables, n-r 
— number of extensive variables, e.g. Xj, that are independent 
variables. 

The intensive variables include T, - ?and the chemical potentials 
fit. T= - P (or P) - euiey, fi^ -= evidn^. 

Variations in fia can be controlled by membrane equilibria, since 
= dfia in fluid where df^f^ = RTdlogtCa^ if be small. 
Co = concentration. 

It may be noted that is the same as >4 if r be 1 -0 and x* be S, 
Aq differs from G in that —PorP 'a taken as an independent variable 
instead of -1-7’. 

The difTerenlial dA^ in equation (2) has a number of applications 
indicated in formulae (3) and (4). 

A - (TdSor ^SdDHPdVor -- VdP)i^ IPfdn,^ (2) 

or (in brackets) implies that TdS and PdV must be deleted if T and 

be the independent variables. ^ =» potential of a diffusible com- 
poneot, controlled by membrane equilibria or by a gas phase, 
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Gibbs* definitions of the potentials and his criteria for equilibrium 
in terms of U, A, C, and the function H ~ U-\-PV are summarized 
in formulae (3) and (4). 

BAoIBnj = ft;, (3) 

BAoIB^ - 0. (4) 

f denotes the degree of advancement of a reversible reaction, a 
notation due to dc Dondcr,' 

The late Sir Joseph Barcrofp emphasized the importance of the 
control of chemical variables in his discussion of Claude Bernard's 
statement: *La fixit^ du milieu interieur est la condition de la vie 
libre.* BarcrofV sown work on the oxygen dissociation curves of blood 
at controlled tensions of carbon dioxide is an excellent example of a 
system in which the chemical potential of one component, COi, is 
kept constant. 

The differential coefficient log PqJB log or 
a constant concentration of free and combined oxygen can be derived 
from his curves and by formula (2) this coefficient is equal to 

the number of mols of carbon dioxide expelled per mol of oxygen 
combined at a constant tension of carbon dioxide Peof 

' De Donder, T1i., and Van Rysselberghe, P., London; Oxford Univ. Press 
(1936). ‘ Barcroft, J., The Architecture of Physiological Function. 

Cambridge (1934). 


Ahlmark, a. (Stockholm). The histaminolytk power of jdasma 
with special reference to pregnancy. 

1 he plasma of man has. as a rule, little histaminolytic power, one 
ml. plasma of a healthy non-pregnant woman inactivating about 
0 002 y histamine base in one hour. In pathological cases and 
especially in pregnancy, however, there is a marked increase, which 
may reach values 5,000 times^higher than in non-pregnant women. 
The characteristics of the histamine inactivating principle seem to 
be the same as those shown in histaminase or diamine oxidase. 

The author gives a biological method for the quantitative deter* 
mination of the histaminolytic power of plasma, partially based on 
Code's modification of Barsoum's and Gaddum's histamine deter- 
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mination method. The histaminolytic power is expressed as the 
amount of histamine base, which under certain defined conditions 
is activatcd'by 1 ml. plasma in 1 hour (y/ml./h.). 

Plasma from healthy non-pregnant women shows, as just men- 
tioned, an average histaminolytic power of 0002y/ml./h.: in two 
cases of gynecological and hormonal dysfunctions the author has 
found values of ca. 0*01 y/ml./li. on repeated determinations. Dur- 
ing the menstrual cycle there seems to be a minimum of histamino- 
lytic power in the intermenstruum. In pregnant women the increase 
in the enzyme effect begins in about the seventh week after the last 
menstruation, i.e. ca. five weeks after the fecundation, and is par- 
ticularly pronounced from the 8th to the 13th week, rising then 10- 
15% daily. This increase from one day to another can be shown by 
the method adopted. The histaminolytic power usually reaches a 
maximum during the 7th month of pregnancy, then sinks in some 
cases somewhat and rises slightly towards the end of the time. 

The increase in the histaminolytic power between the 8lh and the 
13th weeks proceeds so similarly in different women that in healthy 
subjects it is possible in 2 cases out of 3 to state how far the 
pregnancy has gone to within ca, 6 days. 

The author has studied the enzyme effect of plasma in various 
pathological conditions of pregnancy. Dr. T. Walentin has followed 
up about 500 cases of imminent abortions, extrauterine pregnancies, 
and hydatidiform mole. In imminent abortions with good prognosis 
the histaminolytic power of plasma is normal or almost normal (i.e. 
corresponding to the values found in healthy pregnancy), while in 
those in which the pregnancy is interrupted the enzyme effect is 
extremely low. In cases of extrauterine pregnancy the histamino- 
lytic power is increased; in cases of hydatidiform mole, too, there 
are characteristic plasma values. The determination of the enzyme 
effect in the diseases just mentioned are of practical diagnostic and 
prognostic value. Cases of albuminuria and toxonia of pregnancy 
show normal, increased, or decreased values. 
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Arocha, H. G., and De Venanzi* F. (Caracas, Venezuela). 
Rapid increase of plasma proteins induced by the injection 
of adrenocortical extract and the role played by the spleen 
la this process. 

Intravenous injection of adrenocortical extract in the dog under 
barbiturate anaesthesia produces a fast increase of total plasma 
proteins which reaches its maximum 15 minutes after the injec- 
tion (-f0‘31 g.% average), maintains its value 30 minutes later 
(4-0 29 g.%), and ultimately decreases. These results are statistically 
significant. 

Hematocrit values are initially low in general and show great 
variability 15 and 30 minutes after the injection. The average of the 
45 minute samples increased significantly; this increase is more 
marked in the dogs with lower initial values. 

Twenty dogs were employed and an adrenocortical extract dosified 
according to the Meio Lewis technique was given intravenously to 
the animals. The total serum proteins were determined by KagarCs 
densimetric procedure. 

The experiments were also carried out in seven human beings. 
Mate subjects in good health were chosen and the same adreno- 
cortical extract was given intravenously. The results show that 
the average for the 30 minute samples is the only definite high one. 
The increase is small (017 g.‘'o), but it is, however, statistically signi- 
ficant. 

The role played by the liver and spleen in the rapid increase of 
proteinaemia produced by adrenocortical extract given intraven- 
ously was studied in 14 dogs. 

In order to exclude the liver from the general circulation in seven 
of these animals portocaval anastomoses were performed, tying the 
hepatic artery and the portal vessel behind tlie anastomosis. The 
spleen was removed in the other 7 dogs. The same adrenocortical 
extract was given intravenously to both groups of animals Giver 
excluded and splenectomized). 

In all cases, 15, 30, 45, and 60 minutes afier the injection the 
proteinaemia was determined. In the dogs with the liver excluded 
a rapid increase of total protein concentration was observed, reach- 
ing its maximum 30 minutes after the injection (+0 44 g.% average) 

K 129 



Seventeenth international physiological congress 

and starting to decrease at 45 minutes. The hematocrit values 
showed a small hemodilution aAer the injection. 

In the splenectomized dogs, the iMoteinaeinia values were almost 
the same before and after the intravenous administration of the 
adreno-corticai extract. The hematocrit values showed also in these 
cases a slight hemodilution following injection. The results indicate 
that the spleen is the organ from which most of the proteins are 
mobilized by the action of the adrenal-cortex. 


Barcroft, H., and Hamilton, G. T. C. (Cambridge). Results 
oCsyMpatlttctomy in buul 

Regeneration of sympathetic nerve fibres was first described by 
Langky. Lee found that sympathetic fibres in the cat regenerated 
more certainly than somatic ones. In man section of sympathetic 
nerves is a recognised form of treatment. Differences of opinion 
exist as to whether the divided fibres regenerate. The question is of 
importance both to human physiology and to surgery. This com- 
munkatioo reports the results of testing nearly fifty sympaihec- 
tomized arms for the presence of sympathetic fibres. 

VON B^KisY, Georg (Stockholm). Vlbratloo pattern of the 
boaflar membrane of the ear. 

An optical means of measuring phase relations in the cochlea is 
describecL With the stapes set into sinusoidal vibration, the phase 
relations, measured along the length of the cochlear partition, show 
that a travelling wave has been set up. The form of resonatKC which 
ai^Kars does not corre^nd at all with that to be found in a simple 
vibrating system. Measurements are presented for a frequency of 
200 c.p.s. of the amplitude and phase of vibration at various places 
along the cochlear partition. From these is derived a curve showing 
the kmgiUidmal bending of the partition with the travelling wave at 
two difieroit poistti in time. 

Very small dmngei in the form of vitmtion can easOy be demon- 
strated by the mcastiremeiits of phase. By this means it is shown that 
the basilar membraiie cannot be released from tension since it is not 
Dormafly under tension. The elastic properties of the various 
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distinguishable tissues within the cochlear partition were measured. 
These measurements show that only the elasticity of the basilar 
membrane changes through the length of the cochlear canal. The 
other portions of the partition are quite constant throughout the 
entire distance. 

Further, the nonlinearity in the vibration of the partition is 
investigated with results to indicate that the observed lowering of 
pitch of a tone when the loudness is increased cannot be produced 
by mechanical means. 

Bee, Jens (Oslo). The methylenMue method for the detemunation 
of ascorbic add in Mood-serum. 

The methylenblue method for the determination of ascorbic acid in 
blood'Serum (Martini and Bonsignore^ Lund and Ueck) has been 
subjected to severe criticism. As to the 2-6-dichlorophenoI indo- 
phenol method one has not been quite as keen to criticise. The latter 
method has generally been accepted more or less without objections. 
When a solution of ascorbic acid is titrated with 2-6-dichloropbenol 
indophcnol at pH below 2-2, one will find that the amount of the 
dye needed varies highly with the pH, because the colour of 2-6- 
dkhlorophcnol indophenoi is fading rapidly without addition of 
ascorbic acid at pH"s below 2*2, and the faster the more add the 
solution. 

The redox potentials of ascorbic add and methylenblue lie very 
close together, while 2*6^ichlorophenol indophenoi is a stronger 
oxydising agent. It will therefore also be reduced by a series of sub- 
stances that do not reduce methylenblue. Methylenblue, therefore, 
should be a more spedfic indicator for the estimation of ascorbic 
add than 2‘6Hlichlorophenol indophenoi. 

The reaction between ascorbic add and methylenblue was there- 
fore made subject of a thorough investigation, especially its depen- 
dency of the pH, the intensity of illumination, the temperature of the 
solution and contamination with small amounts of copper ions, 
hemoglobin and hemoglobin derivatives, &c. These expoiments were 
repeated on deprotetnised blood-senim filtrates, and it was shown 
that the course of the reaction under otherwise equal conditions was 
identical with that found with pure ascorbic add solutions. In all 
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these experiments a Pulfrich step photometer was used. The work 
of previous investigators on autoxidation of ascorbic acid in blood- 
serum and deproteinised filtrates was repeated and supplemented. 

On the basis of the results obtained, a method for the determina- 
tion of ascorbic acid in blood-serum is proposed. The principle of 
this method is the following ; 

Deproteinisation by mctaphosphoric acid. The ascorbic acid 
present in the filtrate is determined by the reduction of methylenblue 
induced by intensive illumination at pH 2-3-2*5. Methylenblue is 
added in excess, and the decolorisation is followed during illumina- 
tion in the Pulfrich photometer. For illumination a Philips cinema 
bulb (250 W 230 v.. 5500 int. lumen) is used, which is placed 
horizontally with its plane filament 7 cm. above the surface of 
the solution. 

The method is demonstrated, and its accuracy discussed. 

Boeri, E., and Vescia, A. (Napoli). On the oxygenation of 
lMeiiioglobi]i. 

In 1936 Hill and Wolvekamp described the effect of dilution on the 
0 |-affinity of whole blood. Wc have tried to analyse further this 
effect. Our experiments have been carried out on horse blood at 
pH 6*3 and 7 4, room temperature. The saturation has been 
measured by means of a photcnelcctric method, similar in principle 
to Kramer's method (1934); but the photo-electric current has been 
measured by the Paggendorff's compensation procedure, as pro- 
posed by Gobler (1945). Provided that the circuit magnitudes arc 
carefully selected, the method is very accurate: on a 1 m. rheocord 
the index points to the saturation y on a logarithmic scale, ranging 
from y = 0 (hydrosulphite) to y - 1 (air). Particulars will be found 
in the article in extenso. As a measure of the Oi-affinity the value 
of the stoichiometric equation (Boeri, 1946) has been used. Follow- 
ing results are found. 1 . On horse blood, pH ^ 6*3, T - 16® C., the 
dilution eflect begins and is complete at dilution respectively of 
1/10 and 1/100. Values ofp. for dilutions 1/5, 1/10, 1/18, 1/25, 
1/50, 1/100, 1/200 were, e.g., on a blood sample respectively 8*9, 
8-9, 84), 7‘8, 5*2, 4*7, 4*7. By plotting against blood concentra- 
tkm an all or none coooentration-actioo curve is obtained, suggesting 
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either a statistical or a successive stages effect. 2. At pH 6*3 a cor- 
puscle suspension 1/100 shows an 0 |-al!inity which is intermediate 
between those of two solutions of haemolyzed blood l/IO and I/IOO. 
We suspected that an 'inhibitor* was partially removed through 
the red cell membrane at this pH. But a 1/10 solution at pH 7*4 
made from corpuscles formerly kept at pH 6*3 and then washed, 
re-suspended and haemolyzed, did not show, ceteris paribus^ any 
increased o, -affinity. Besides this, the 0 |-affinity of a corpuscle 
suspension at pH 6*3 is independent of the corpuscle concentration. 
We are inclined to believe that the effect is due to pH differences 
between inside and outside the red cell membrane; a similar hypo- 
thesis was suggested by Root and Irving (1943) in order to explain 
the different effects of CO, on the affinity of whole and haemolyzed 
blood of Tautoga onitis. 3. Unlike the case of the respiration of sea 
urchin’s sperm {Barron and Goldinger, 1941), 0*001 or 0 002 M 
iodoacclate is not an active substitute for dilution, since it has no 
action on the o, -affinity of a blood solution. This phenomenon is 
of some interest, since already Hill and Wolvekantp thought that the 
sulphydryl concentration could be responsible for the dilution effect. 
The researches are still in progress. 


Bonnet, V.. et Bremer, F. (Brussels). Potentiels 'synaptiques' 
et potentiels rytfamiqiies des centres nerveux. 

Moelle lombosacr6e, grenouille spinaie non narcotist, stimuli sur 
racine dorsalc ou nerf afferent; enregistrements simultanes des poten- 
ticls ‘synapliques’ dorsaux ou ventraux (derivation ‘electrotonique’ 
radiculaire, ‘'^) et des potentiels 'spinaux’ superficiels dorsaux 
(cf. ’’ *) ou ventraux, ainsi quo du myogramme r6flcxc isomdtrique, 
Le potentiel 'synaptique* repr6sentc une n^ponse particulire de la 
cellule nerveuse ayant les caractires, b la fois d’une reaction proto- 
plasmique et d’une modification subliminaire: graduable (additive, 
mais par increments en g6n6ral plus petits que la rdponse au premier 
stimulus (subnormalit^ postr^ctionnelle, ^); pouvant 6tre 
d^lench^ par addition latente d’influx cellulipites *). Dans le 
cas de deux stimuli r^ffexog^ncs succesaifs, la subnormalit^ post- 
riactionnelle des neurones ayant d6j^ r^pondu et le recrutement de 
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neurones additionnels conditioonent la grandeur de la riponse 
seconde. 

Le pot^tid 'spinal* dorsal en liponse i une vol^ affdente (cf. 
^* *) a les caractires d*un 'spike* neuronique et rtpr6sente la reaction 
propagia des intemeurones. II est pr6c6d^ du potentiel des influx 
cenlrip^tes et coincide avec la phase ascendante du potentiel synap- 
tique enregistr^ ^lectrotoniquement sur la racine dorsale correspon* 
dante. Une ondc positive de meme dur^ lui correspond k la face 
vcntrak de la nx)elle. Potentiel synaptique dorsal et spike inter- 
neuronique varient paraUdement d'ampUtude. 

La fadliution (sommation) rdflexe, s'exprimant par rapparition 
d*une ddcharge coitrifuge en reponse k un stimulus second, ne paralt 
pas etie fonction simplement du degrd de ddpolarisation des moto- 
neurones, mesuid par le niveau du potentiel 'synaptique* ventral 
(cf. "). Uadmissitm du prindpe de cette relation causale permet 
toutefois une explication satisfaisante des donndes oscillographiques 
^nnues, y compris celles concemant le ‘ dorsal root reflex *, ainsi que 
du fait qu'k raflerdischarge du reflexe correspond une ndgativitd 
soutenue de la raciite anterieure, uis semhlable k celle que fait 
apparaitre la vdratiine. L'action caraetdristique de cette substance 
sur les potentiels synaptiques dorsaux et ventraux (ralentissement 
extreme de leur decoun) difldre de celle des convulsivants (strych- 
nine, tubocurahtre) et rappelle celle du poison sur le potentiel 
ndgatif tardif de la fibre nerveuse et du ganglion sympathique (** 

La strychnine k dose tetanisante rend rdgulidFeinent rythmiques 
les potentiels 'synaptiques* dorsaux et ventraux, dont les oscillatioos 
respectives se correspondent, avec un Idger ddphasage (antdrioritd 
des ventrales). Le processus convulsif paralt se rdsoudre dlectro- 
pbysiologiqucment en une modification osdllatoire de la polarisa- 
tion neuronique membranaire avec ddcharges cellulifuges corre- 
spoodant aux phases ndgatives. L'action exdtante (catdlectroto- 
nique) de celles-d est vraisemblablemait faciiitde par la concomitance 
de variations rythmiques de I'excital^td neuronique (cf. 
PossibiUld dc I'application de cette donnde aux ondes centrales 
'spontandes*. 


< Barroo A Matthews, /. Physhl. 92, 276 (1938). * Fessard et Matthews, 

/. Pkysht. 95, 39 P (1939). * Bremer. Boooet, et Moldavcr, Arch. 

Imtrmt. Physiol. 92, 1 et !53 (1942). « Fcaiard, C A. Soc. SU 13t, 
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446 (1944). 5 Ecdcs, /. Neurophysioi 9. 87 (1946). « Eccles cl 

Malcolm. /. Neurophysioi 9, 139 (1946). ’ Gasser et Graham. Am. /. 

Fhysioi 103, 303 (1933). * MacCoucb, Hughes, et Stewart, J. Neuro- 

phvshi 4, 547 (1941). * Roienblueth et del Poio, Amer. J. Physioi 136, 

699 (1942). Lloyd, /. Fhysioi 96, 118 (1939). “ Eodes, /. Physioi 

101, 465 (1942-3). Monnier et C^pp6e, Arch. Iniernat. Fhysioi 4S, 

129 (1939). ** Erlanger, Blair, et Schoepfle, Am. /. Fhysioi 134, 705 

(1941). 

Bremer, F. (Brussels). Lcs Contractioiis secoodaireS) de forme 
v^triniqae, da mosde squeiettiqiie. 

EHversite dcs m^nismes mis cn jcu dans les pb^nomines dc con- 
traction secondairc du muscle squelettique. Trois types bien indi- 
vidualists: la contraction veralrinique; la contraction secondairci 
pseudo-veratrinique, provoqute par sommation de stimuli de trts 
bref intervalle [Bremer*); la contracture du muscle tstrint (Feng*; 

^ Cowan^). 

Probabilitt, dans le determinisme de la contraction secondaire du 
muscle vtratrinist, dc la synergic de diven facteurs.^* Parmi oeux-ci, 
importance de la phase d'excitabilitt supemormale de la fibre muscu- 
laire associte au potentiel tardif negatif intensifit. Rtalitt de oette 
phase dtmontree par Texploration du seuit d*excitation du muscle 
vtratrinist et curarist. Liaison probable du (Hitnomene k T^ct 
contracturant de la succession de 2 stimuli, inefiicaces isoltment ea 
cas d'intoxication Itgtre. Grand intervalle optimum de ces stimuli. 

Cette phase d'excitabilitt supemormale fait dtfaut dans le cas de 
la contraction pseudo-vtratrinique du muscle normal provoqute par 
rtittration rapide (3 i 4 msec, d'intervalle) de 2 stimuli indirects ou 
directs, ceux-ci pouvant 6tre appHquts sur le muscle curanse ou 
atropinist. Possibilitt, giice k la difftrence de leurs intervaUes de 
sommation, de provoquer successivement sur le meme gastroent- 
mien sensible de Rams temporaha, Itgtrement vtratrinist, les deux 
types de contraction secondaire. 

Rdle d'un facteur chimique dans le dtterminisme de la contrac- 
tion pseudo-vdratrinique, indiqu4 par son renforoemrat k la suite 
d*un bref t^tanos initial et son afiaiblissement apiis irrigation du 
muscle au Ringer. Absence d'effet dc T^rine et de la prostigmine. 
Action depressive de la quinine et de Taneiectrotonus, renforcatrice 
du cateiectrotonus. Effet paradoxal d'inhibition par un troisieme 
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stimulus (initial, precddant la paire dc stimuli contracturants). 
Osdllografnn^ cathodique caracterise par de tr^ petiles oscillations 
de potentiel se superposant a une negativity prolong^e. Probabilite 
neanmoins d’un element important de contracture vraie dans la 
contraction pseudo-vyratrinique, indiquy par: (o) son abolition 
reversible par !a chaleur (contrastant avec Ic renforccmcnt dc la 
veratrinique dans ces memes conditions); {b) la disparity de la ten- 
sion contractile et du raccourcissement du muscle. Accentuation 
transitoire de la contraction pseudovcratrinique i la suite de la 
dygenyrescence wallericnne des fibres nerveuses motrices,’ nouvcl 
argument pour son homologie, dyja suggerye' avec la myotonie. 

L’intervalle optimum de 3 a 4 msec, des 2 stimuli directs ou 
indirects provoquant la contraction pseudo-vyratrinique se retrouve 
dans diflerents autres phenomEnes: sommation d'influx h la jonction 
neuromusculaire lygerement curarisec;^ contracture du muscle 
yseriny,^ activity rypetitive provoquec du muscle intoxique par Ic 
baryum.^ 11 s'agit apparemment d'unc caractydstique lemporelle 
du tissu jonctionnel myoneural, persistant sur le muscle enervy ou 
curarise. 

' Bremer, J. Physiot. 76, 65 (I9t2) * Feng, Chin. J. Phvnol. II, 51 

( 1937 ). > Cowan. Proc. Roy. Soc. B. 129, 357 (| 940 ) ^ Krayer 

Acheson, Physiol. Rer. 26, 333 ( 1946 ). * De Smedt, observations non 

public. * Bremer, C.R, Soc. Biol. 97, 1174 ( 1927 ). 


Buchthal, F., Deutsch, A., Knappeis, G. G., and Munch- 
Petersen, A. (Copenhagen). Effects of sdenosbe tripbos- 
phate on myosin and mosde. 

The volume constriction of actomyosin threads (Szent Gyorgyi) 
under the influence of minute amounts of adenosine triphosphate 
(ATP) is independent of the enzymatic activity of the contractile pro- 
tein. It is accompanied by a decrease in static and dynamic elasticity 
and has been interpreted as being due to the dissolution of approxi- 
mately two thirds of the elastkaliy active linkages. The production 
of a volufne constriction in actomyosin threads is confined to ATP 
and thus highly specific in contrast to the increase in extensibility 
found by E/tgethardi only in enzymatically active but non-contracttle 
myosin threads. Inosine triphosphate (ITP) enhances the effect of 
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ATP, while acetylcholine and other phosphates such as creatine 
phosphate and different inorganic phosphates have an inhibiting 
effect. The inhibition is most pronounced with triphosphate and 
decreases with the number of phosphate groups in the molecule. The 
enzymatic activity of myosin solutions is less specific than the 
physical changes produced in myosin threads, as ITP and tripoly- 
phosphate are also split enzymatically. Changes in flow-birefrin- 
gence (JVeedham) are, however, confined to ATP and ITP, tripoly- 
phosphate inhibiting the change in birefringence produced by ATP. 

In striated amphibian and mamnrtalian muscle ATP initiates a con- 
traction (lO'Vg )- This is a direct effect on the muscular substance. 
Of the other phosphates examined adenosine diphosphate (ADP), 
ITP, and tripolyphosphate have a similar action. The effect is hardly . 
due to the removal of inuraccllular Ca as citrate only releases a con- 
traction in considerably higher concent rations and does not alter 
the sensitivity to subsequent application of ATP. Thus the triphos- 
phate part of the molecule is sufficient to initiate the contractile 
process. ATP and ADP furthermore cause a slowly reversible change 
in birefringence like that following electrical slimulalion, A contrac- 
tion produced by the other phosphates is not associated with a corre- 
sponding change in birefringence. Adenylic acid applied together 
with pyrophosphate or creatine phosphate acts like ATP possibly 
due to an intracellular synthesis of the latter. The changes in bire- 
fringence arc considered an expression of certain restitutional pro- 
cesses in the protein molecule. They arc inhibited by sulfhydryl 
reagents (mono-iodoacetic acid and porphyrexid), different phos- 
phates, acctycholine and denervation. Apart from the latter the 
same agents inhibit the volume constriction of myosin threads. In 
normal and curarised muscle ATP in subthreshold doses has a 
facilitating effect on subsequent stimulation. In denerv-ated muscle 
previous application of acetylcholine blocks the stimulating effect of 
intra-arfcrialiy applied ATP (fft/rh/Aa/and Kahlson), while the latter 
still acts when applied intramuscularly. 

Our experiments on striated and smooth muscle and on the spinal 
cord indicate that ATP has a double action (1) a stimulating effect 
probably following its liberation from a complex compound by the 
nervous impulse initiating i.e. a discharge of the contractile protein 
and (2) the primary link in the transfer of energy for restitution, i.e. 
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recharge of the protein molecule. Its trigger action is hardly con- 
nected with the enzymatic break-down of ATP as inhibition of 
ATPase does not impede the release of contraction. The mechanism 
of the transfer of energy liberated by the enzymatic break-down of 
ATP is still open to question. 


Chance, Britton (Stockholm). The enzyme substrate com- 
pound in the oxidatkw of alcohols by catalase and bydrogoi 
peroxide. 

Keilin (1945)^ has shown that strong catalase solutions may oxidize 
lower alcohols when catalase is coupled with various oxidative 
enzyme systems which produce H,0|. The physiological importance 
of this function of catalase was difficult to evaluate since only 
indirect measurements of this type of catalase activity were possible, 
A sensitive and rapid spectrophotometric technique patterned after 
that of Hartridge and Roughion and Miliikan{Wt)' has revealed the 
existence of an intermediate compound in the reaction of catalase 
and hydrogen peroxide. MeasurenKnts of the acceleration of the 
small rate of disappearance of this intermediate by various alcohols 
give, for ethanol and methanol, second-order reaction velocity con- 
stants over a range from 1 x I0~‘ lo I x 10^* M/L but at higher concen- 
trations icod to a &rst-order reaction, a ‘saturation* effect. The rate 
constants arc 1000, 1000, 17, 2, and 0*1 Lx M"‘xS"* for ethanol, 
methanol, n-propanol, n-butanol, and iso-pentanol respectively. 
Thus this enzyme-substrate compound has the properties required 
to explain Keilin's experiments; a graded activity towards lower 
alcohols and a turnover about ten times as great as was found in his 
experiments. This is a true peroxidatic reaction of catalase, hydrogen 
peroxide, and alcohols, which is in many respccu very similar to the 
reaction of the primary peroxidase-hydrogen-peroxide compound 
with various accepton, 

Agner (1947)^ has recently measured the kinetics of the disappear- 
ance of methanol from the blood of rabbits and has found the reac- 
tion to be hist order with respect to the methanol concentration as 
the data above would require. The correlation of this activity with 
the peroxidatic activity of the known liver catalase content is excel- 
lent If such correlation is not fortuitous, hydrogen peroxide must 
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be present in the rabbit liver in a concentration approximately equal 
to the catalase concentration (1 x 10~* M/L). Accumulation of a 
higher concentration would be prevented by the catalatic activity of 
this enzyme. 

The properties of this intermediate compound of catalase and 
hydrogen peroxide are of great interest as an indicator of the 
mechanism of peroxidatic and catalatic reactions. The spectrum, 
molecular constitution, kinetics, equilibrium, and competitive inhibi- 
tion by cyanide, azide and ethylhydroperoxide have been deter- 
mined and show that, although the rate of formation of the com- 
pound (the most rapid enzyme reaaion yet measured, 
k, -3xlO»LxM-‘xS-*) 

is sufficient to account for both types of activity, a special mechanism 
must be assumed to account for the nearly explosive catalytic 
reaction. 

• Roughton. F. J. W., and Millikan, G. A., Proc. Roy. London, Series A. 
155,258(1936). ^ Agner, K... (1947) (in press). ^ Keilin, 

D.,tnd Hartree, E. F., Biochfm. Jour, 39, 293 (1945). 

Crooke, a. C., Henly, a. A., and Morris, C. J. 0. R. 
(London). Preparatioa and properties of ultrafilterable 
•dreDotrophic hormone. 

The ultrafiltration of the adrenotrophic hormone of the pituitary 
gland has previously been reported by Ansehtino and Hoffnmnn and 
Herold (1934)* and by Tyslomtz (1943). However, no evidence is 
available as to the potency of such preparations relative to the homo- 
geneous protein with adrenotrophic activity isolated by /i, Simpson^ 
and Evans (1943)^ and by Sayers, White, and Long (1943).^ Indeed 
Tyslowitz's* material appears to be less active than his starting 
material. 

During 1938-9 we had prepared by ultrafiltration of pituitary 
extracts, material such that 2(X1 ^g. would produce a 50% increase 
in adrenal weight in the hypophysectomised rat. The method of 
assay used was a modifkation of that of Crooke and Gf/mow- (1938).’ 
Male rats of 90-1 10 gm. body weight are hypophysectomised, and 
aAer 12-18 days used for assay. Confirmatioa of completeness of 
hypophyseclomy is obtained from testis weights at autopsy. Groups 
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of four animals are injected twice daily for 3 days, and killed on the 
fourth day. Adrenal and testis weights are then determined. A 
100% increase in adrenal weight over hypophysectomised controls 
is arbitrarily taken as one unit. 

This material was therefore considerably more potent than the 
protein preparation of Sayrrs, et al. (1943)/ which required a dosage 
level of 5 mg. to produce a comparable effect. At this time, however, 
it was very difficult to obtain reproducible results. It has now been 
found that both pH and ionic strength of the solution are important 
during the process of ultrafiltration, and by working at pH 3-9 and 
ionic strength ^ = 01, it is possible consistently to obtain ultra- 
filtrates of high potency. The membranes used have a pore size of 
about 15 A, so that it is extremely unlikely that the hormone can 
have a molecular weight greater than 3,000, as contrasted with 20,000 
for the protein preparations of the American workers. The ultra- 
filterable hormone is probably polypeptide in nature, since the 
activity is completely destroyed by papain digestion. It is stable for 
1 hr. at 100^ C. at pH 1*0. and unlike the preparations of Li, et ai. 
(1943)* is unaffected by trichloracetic acid. 

The question whether the protein hormone or the polypeptide 
hormone is the physiologically active principle of the pituitary gland 
remains to be settled by further experiment. 

’ AnKlmino, K. J., Hoffmann, F., and Ilerold. L., Klin. Wchn-schr. 13, 209 
(19M). » Crooke, A. C, and GiJmour, J. R., / Path. Bact. 47 , 525 

(1938). ^ U, C. H., Evans, H. M., and Simpson. M. E.. J. Biol. Chem. 

149 , 413 (1943). Sayers, G.. White, A., and Long. C. H. N., ibid., 

425 (1943). > Tyslowiu, R., Science, 9 «, 225 (1943). 

Dolivo, M., ct Petitpierre, Cl. (Lausanne). L*Activi(i 
^cctrophysiok>gk|iie d*an nerf apr^ son interruption. 

Les essais ont ^te effectu6s principalemcnt sur le nerf phr^nique. 
L'intcmiption a iic r^tisee par section au moyen de ciscaux, par 
coagulation sans interruption anatomique du nerf, par action 
pharmacologique ou par le froid. Ces diifdrents modes de section 
ont donne des r^ultats pratiquement identiques: 

La premia intcmiption entralne toujours une augmentation des 
counats d'action, done de Tactivit^ moduli du nerf sectionnd et 
^galement unc augmentation des courants d'action de Fautre nerf 
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phr^que. Parfois cette premiere section provoque une activite per- 
manente, done non modul6e, pouvant masquer completement les 
couranU d'action. Cette activite permanente ne se constate que du 
cote sectionnd et peut apparaltre meme si le nerf est pr^lablement 
isole du centre. Une section ulterieure ne provoque une augmenta^ 
tion des courants d'action que si elle a lieu k moins de 2 cm. d'une 
electrode de derivation. Ces sections ulterieures n'entrainent pas de 
modifications de I’activite du phr^nique oppose, Parfois Tactivitc 
permanente n’apparait qu’^t I'occasion de Tune de ces deuxieme 
ou troisiime sections. Ces interruptions ulterieures peuvent faiie 
disparaitre instantanement une activity permanente apparue lors 
d'une premiere section. 

Des essais idenliques effectu^ sur les nerfs largyng^ superieurs 
ont confirm^ les r&ullats obtenus sur le phrenique. 

Les reponses dilTerentes aux sections succcssives d'un meme nerf 
montrent que les augmentations constat^ n’ont certainement pas 
toutes la meme origine. 

Dubuisson, M. (Liege). Myosines a et p dans les muscles 
nomiaux, fadgu^ et contractor^ 

On pcui> a panir de muscles stri^, preparer deux myosines dif- 
ferentes: la myosine d'EJsall (courte extraction: J a 1 heure) et la 
myosinc B de Szent-Gydrgyi (longue extraction: 6 a 10 heures, ou 
plus). Des rechcrches declrophor^liques ont monire que ces deux 
myosines sonl constitutes de trois composantes, que nous avons 
appcltcs myosines a, p el dans des proportions differentes. La 
myosinc d’Edsall coniient: 25% d' ok, 70% de p, 5% de y ct I’acto- 
myosinc: de 80 i 90% de «, 5 a 15% de j? et 5% de y.* 

Nous avons rtussi ^ isoler les myorines at et )S par precipitation au 
sulfate d'ammonium (ttat pur k I'electrophorcse).^ Tandis que les 
solutions de myosinc ok sont trts turbidcs, tr^ birefringentes a 
rtcoulement, irts visqueuses et solubles, au pH 7-(X), a /i>0-5, celles 
de myosinepsont limpides, peu visqueuses, pratiquement dtpourvues 
de birefringence et solubles, au pH 7-00, k des forces ioniques 
moindies. Ces differences de solubilitt permettent de stparer aise- 
ment les deux myosines, par un ajustement convenable de la force 
ionique ct du pH, sans devoir faire appel k la mtthode de "salting- 
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out*. La methode, misc au point dans notrc laboratoire par Hamoir^ 
permet de procdd^r, dans les extraits musculaires, k une Evaluation 
quantitative des taux de myosine a tip beaucoup plus rapidement 
que ne le permet la mEthode ElectrophorEtique. 

La myosine ot rEsulte d*une transformation progressive, au cours 
de Textraction, de la myosine /3. EUe reprEsente probablement 
ractomyosine propremcnt dite de SzenhGyorgi^ tandis quc la myo- 
sine p correspondrait k la myosine A de cet auteur. 

Les myosines extraites de muscles fatiguEs, chez le lapin, sont 
caracterisEcs par Tabsence des composantcs a ct Jacob a montrE 
en outre, dans notre laboratoire, que les extraits de muscles fatiguEs 
contiennent une moindre quantile de myosine p que ceux des muscles 
normaux; par contre, dans les muscles contracturEs par Tacide 
monobromacEtiquc, les extraits, trEs pauvrcs cn myosine j?, contien- 
nent une certaine quantite de myosine ot. 

Ces diifErences montrent la grande complexitE du problEme et 
font pcnser que les deux myosines principales ot et p, rEversiblement 
transformables Tunc dans Pautre, pourraient constituer les supports 
principaux des deux mEcanismcs antagonistes: la contraction et la 
decontraction, qui correspondent k deux processus actifs, le premier 
lie au mEtabolisme de PA.T.P., le second, au mEtabolisme du 
phosphagEnc.^ 

> M. Dulmisson, Experifntia 1, 7 (1946). > Id., ib. 2, 10 (1946). 

* Id., ib., sous presse. 

Dugal, L.-P., and Th£r1£N, M. (Laval, Quebec). Ascorbic acid 
and adaptatioD to cold temperatures. 

The authors wanted to prove their hypothesis (based on their 
observation that a large increase of ascorbic acid is found in the 
tissues of rats, when the latter are exposed to cold temperatures 
and adapted^ as indicated by the growth curves) that among possible 
factors, ascorbic acid in targe doses is necessary for resistance and 
adaptation to cold temperatures, in animals like guinea-pigs and 
man relying on exogenous sources of that vitamin. 

With goioea-pigs exposed to co||^ temperatures and receiving daily 
by oral administration, 0*5 mg., 1 mg., 2 mgs., 2*5 mgs., 5*0 mgs., 
7-5 mgi., 10 mgs., 25 mgs., and 75 mgs. respectively (each lot sub- 
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divided into two groups, one exposed to cold and the other kept at 
room temperature), they have obtained the following results: 

(fl) Resistance and Adaptation (as measured by weight curves) to 
cold temperatures is a direct function of the amount of ascorbic acid 
received daily. 

In other words, all groups behave the same way and well at room 
temperature, but differences appear between groups as the tempera- 
ture is lowered, the only group being capable of adaptation at the 
lowest temperature used (-S® C.) being the one receiving the most 
ascorbic acid daily (75 mgs.). 

{b) Resistance and adaptation to cold temperatures is a direct func- 
tion of the ascorbic acid level in the tissues, especially in the adrenals, 

(c) Animals about to die (at cold temperatures) have much less 
ascorbic acid in their adrenals than control animals kept at room 
temperature. 

(d) Not only does the relation between ascorbic acid levels in the 
adrenals and adaptation to cold hold for groups receiving the 
different doses mentioned, but there is a strong indication that 
the same relation holds for all individuals within a group, during 
the process of acclimatization. 

(e) There is also a serious indication that more ascorbic acid is 
retained in the adrenals of the guinea-pigs kept at cold temperatures, 
during the first weeks of exposure (Resistance) than in the adrenals 
of control animals of the same age, receiving the same amount of 
ascorbic acid daily, but kept at room temperature. 

(/ ) The amount of food ingested daily increases at cold tempera- 
tures, but is the same for all groups studied, whatever the quantity 
of ascorbic acid may be for each group. The ascorbic acid being 
given by mouth independently of the diet, the daily quantity ingested 
is constant for a given group. 

V. Euler, U. S., and Liuestrand, G. (Stockholm). Circulttory 
and respiratory reguladon factors in muscular work. 

During moderate muscular work the blood-pressure level is only 
little affected in spile of the greatly increased cardiac output and 
concomitant vascular changes. &i order to obtain information on 
the regulatory forces, experiments were performed on cals and dogs 
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under chloralose anaesthesia, subjected to muscular work by elec* 
trical stimulation of the hind legs. During the work the blood-pres- 
sure remained unchanged after a small transient fall, even after 
section of the spinal cord at L 1 . After elimination of the sinus and 
aortic regulatory mechanisms muscular work was accompanied by 
a strong fall in pressure, indicating that these mechanisms are 
normally engaged. The result also implies a rise in sympathetic 
vasomotor and cardiac tone during work. In some instances the 
blood-pressure reached a higher level after termination of the work, 
especially when the animal was allowed to breathe gas mixtures rich 
in carbon dioxide, poor in oxygen, or both. 

A study of the effect on the blood-pressure of various gas mixtures 
in the respired air confirmed that high percentages of carbon dioxide 
produced a strong rise in pressure in the resting cat even after exclu- 
sion of the sinus and aortic mechanisms, whereas oxygen lack caused 
a fall. Small doses of ergotamine (0; 1 -0:2 mg.ltg.) which reverse 
the effect of CO, on the blood-pressure, presumably by blocking the 
vasomotor centre to CO,, also cause a much stronger fall in pressure 
during muscular work on deregulated animats, and abolish the 
secondary rise. The latter may therefore depend on a factor having 
similar effects on the v^asomotor centre as carbon dioxide. 

Many attempts have been made to find satisfactory explanations 
for the remarkable adjustment of the ventilation to the ntetabolic 
needs. Since it seemed reasonable to allot some influence to the 
chemosensitive mechanisms of the carotid and aortic bodies, the 
effect of muscular work on respiration before and after exclusion of 
these bodies was studied in cats and dogs, anaesthetized with chlora- 
losc. A moderate reduction of the ventilation per volume oxygen 
consumed was found, showing that though probably some effect is 
exerted by these mechanisms, they do not represent the chief factor. 
Reflex actions from the working muscles could be excluded since it 
was shown that section of the nervous paths from the limbs did not 
appreciably alter the response. 

The results obtained are in favour of the conception that the 
regulatory forces arc ultimately determined by the composition of 
the blood, though the direct influence may be governed by the actual 
state of the respiratory centre as postulated by Winterstein and 
GeseU. 
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V. Euler, U. S., and Liuestrand, G. (Stockholm). Studies on 
die pulmonary arterial Mood-pressure. 

It has been demonstrated by numerous workers that the systemic 
arterial blood-pressure is regulated through reflexes evoked by 
stimulation of baroreceplors and cbemoreceptors as well as through 
direct action of the blood on the vasomotor centre. It seemed of 
interest to investigate whether similar influences are exercised on the 
pulmonary arterial blood-pressure. 

Experiments were performed on cats under chloralose anaes- 
thesia, a special cannula according to Mellin being inserted in the 
wall of the pulmonary artery. It was connected with a vertical 
narrow glass tube filled with Ringer solution and the pressure 
recorded with a piston recorder. In most cases the thorax of the 
animal was closed and spontaneous respiration restored. 

Clamping of the common carotids elicited the usual rise in the 
systemic pressure, but had hardly any influence on the pulmonary 
arterial pressure. Occlusion of the left lung artery led to a rise of 
about 20% ; moderate muscular work induced by electrical stimula- 
tion caused an increase of about 30% in the pulmonary arterial 
pressure. Section of the vagi did not influence these results. 

Breathing of pure oxygen lowered the pulmonary arterial pressure 
and oxygen-lack raised it without notably influencing the pressure 
in the left auricle. A mixture of carbon dioxide (6-5-20%) and 
oxygen raised the pressure slightly. Neither vagotomy nor exstirpa- 
tion of the stellate ganglia had any influence on the eflect produced 
by oxygen or oxygen want on the arterial blood-pressure. The same 
held true, as found recently by Logaras, for ergotaminisation or 
atropinisation of the animal. 

It is concluded that alterations in the oxygen pressure in the 
alveoli have a direct influence on the pulmonary vessels, an increased 
pressure leading to a dilatation and a reduction to a contraction. By 
this mechanism an adequate distribution of the blood through the 
various parts of the lungs, according to the efficiency of aeration, is 
enabled. The results also seem to have some bearing on such ques- 
tions as the therapeutic application of oxygen, its toxic effects, the 
influence of oxygen pressure on vital capacity, atelectasis, Ac. 


L 
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Fleisch, a. (Lausanne). Impulsions nerveuses aff^rentes dans 
les racines ant^rieores da nerf phrdniqpie. 

^introduction ou renlivement brusque d'une r^istance dans le 
trajet respiratoire d^lcnche des reflexes proprioceptifs au niveau de 
la musculature respiratoire. II a ^t^ montr^ de fa 9 on indubitable que 
ces reflexes sont control^ par le centre respiratoire, en particulier 
leur d6:leochement provoque une modification de Tamplitude des 
courants d'action du nerf phr^nique. Or ces reflexes persistent 
aprb la section de toutes les voies affirentes respiratoires connues, 
a savoir: les racines post^rieures cervicales, la moelle k la limite 
cervico-dorsak, les nerfs vagues et sympathiques d^ns le cou et les 
ganglions stellaifes. Done le centre respiratoire peut percevolr ce 
qui se passe a la p^pb^e, bien qu'il n*y soil plus reli^ que par un 
nerf moteur, le phrenique. 

D'autres fails le prouvent encore: chez ranimal prive de toutes 
voies affi^ntes apparaissent assez fr^uemment des mouvements 
rapides d'inspiration et d’exptrauon qui disparaissent que Ton 
introduit la r^istance et rdapparaisseot cks qu'on la supprime. Sur 
rosdllograinme du nerf phrenique, ces mouvements rapides se mar> 
quent par des courants d'action moteurs, 

De plus, la section d"un phr^ique entratne une augmentation 
immediate des courants d*action de Pauire nerf phrenique, ceci de 
nouveau toutes voies affidrentes seciionikes. Enfin un fait encore 
prouve que des impulsions centripites peuvent remonter le tong du 
nerf phrenique et le long des racines anterieures de la moelle: 
I’introduction d'une resistance dans les voies respiratoires sup^- 
rieures entralne un ralentissement du rythme respiratoire. Ce 
ralentissement est moins prononc^ si les nerfs vagues sont coup^, 
mais il ne disparalt enlkrement que si la totality des fibres du phr^ 
nique, et non seulement les racines post^eures de ce nerf, sont 
sectionikes. 

Les racines ant^ures du nerf phrenique ne sont done pas pure- 
ment motrices, mais contiennent des fibres capables de conduire des 
aif(6rences rigulatrices de la respiration. 
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Frazer, A. C,, French, J. M., and Sagrott, P, E. (Birming- 
ham). The mechanism of fat absorption. 

Triglycerides are partially hydrolysed in the intestinal lumen/ The 
extent of hydrolysis is influenced by the nature of the triglyceride, 
the pH of the environment, the cnzyme/substratc ratio, and possibly 
by alteration in the normal sequence of absorptive changes. Fine 
emulsification occurs due to the triple system monoglyceridc/fatty 
acid/bile salts/ 

The fatty material passes through the outer membrane of the 
intestinal cell as water soluble compounds, or as fine particles. 
Normal electrolyte metabolism may be important for particulate 
absorption. The effect of adrenalectomy on fat absorption may be 
due to the consequent disturbance in electrolyte metabolism.’ 

Phosphorylation occun in the intestinal cell/-’ The administra- 
tion of choline facilitates the passage of fat through the inner mem- 
brane of the intestinal cell into the corium of the villus.* The 
mechanism of this action and the effect of mono-iodo-acetic acid and 
phloridzin on fat absorption will be discussed. 

Fat may be distributed affer absorption, either by the portal vein 
to the liver, or by the thoracic duct to the systemic blood. Fat 
absorbed in particulate form normally passes by the lymphatic 
route, white material absorbed as water soluble compounds mainly 
passes into the portal circulation/ 

* Frazer, A. C., and Sammons, H. G., Biockem. Jour. 39, 122 (1943), 
* Frazer, A. C.. Schulman, J. H.. and Sicwarl. H. C., J. Physiol. 103, 306 
(1944). ^ Frazer, A, C„ Physiol. Rev. 26. 103 (1946). ♦ Sinclair, 

R. G., /, Biot. Chem. IlS, 21 1 (1936). * Schmid t*Niclsen. K., Ada. Soc. 

Physiol. Scand. ( D.) 12. suppl. 3 7 ( 1 9^). Frazer, A . C , Saturt^ London, 

IS7, 414 (1946). T Frazer, A. C. /. Physiol. 102. 306 (1943). 

Glavind, Johs. (Copenhagen). Hie dotting of crustacean 
Mood. 

Many invertebrates have no coagulation of the blood in the proper 
sense involving the plasma, but another mechanism which is rather 
highly developed, namely the agglutination of the blood-cells. 
Thereby a pseudo-clot is formed, which with respect to elasticity, 
compactness, and retractability resembles very much a hbrin dot. 
and probably has the same significance in hemostasis. Outside the 
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vertebrates true blood coagulation occurs only in the arthropodes, 
especially the Crustacea. Since the investigations of P. Nolf in 1909, 
and in a period of great progress in the field of mammalian blood 
coagulation, very little has been published on blood clotting in 
invertebrates. A summary of the results of the author’s studies in 
crustacean blood-clotting is given below. 

Crustacean and mammalian blood-clotting show great differences, 
and no enzyme active in one of the systems is active in the other. 
The most important characteristic feature of crustacean blood- 
clotting is the fact that it occurs in one phase only for which the 
presence of calcium-ions is necessary. The phase consists in the 
conversion of a dissolved protein, crustacea-fibrinogen into a gel, 
cnistacea-fibrin. The process is accelerated by an enzyme, crustacca- 
koagulin. Crustacea-koagulin resembles thromboplastin in several 
of its properties, in others thrombin. It resembles thromboplastin 
in its occurrent^ in the blood-cells, muscles, &c., and in the require- 
nueni of calcium-ions for activity, but not with respect to physical- 
chemical properties. With respect to these it rather resembles 
thrombin, but differs from it in not requiring calcium-lons for 
activity, in its distribution and in not being produced from a pro- 
enzyme. Aqueous solutions of crustacea-koagulin must be stoned at 
low temperatures, under CO, -ice for instance. Crustacea-fibrinogen 
and -fibrin resemble the corresponding vertebrate substances, but 
the crusiacea-fibrin-clot shows considerably less elasticity and 
strength. Crustacea-fibrinogen has an iso-electric point about 
pH 4*1. The clotting of crustacean blood is inhibited by heparin 
and hirudin, but large amounts are required. Crustacea-koagulin 
from lobsters is active against fibrinogen from all the species examined 
including the cray-fish which live in fresh water. 

It should be mentioned that it is beyond doubt that in crustacean 
hemostasis the agglutination of the blood-cells plays a role of its own 
which cannot be looked upon as secondary to the blood-clotting. 
This fact should be considered by workers in human blood-clotting, 
where also the function of the platelets in hemostasis ntay not only 
be explained from their role as a thromboplastin source. 
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Gordon, G., and Holbourn, A. H. S. (Oxford). The contric- 
tion-wave in small areas of active amscle. 

As an electrical action potential travels along a muscle fibre, it is 
accompanied by a wave of mechanical change. These events have 
been studied by simultaneous electrical and mechanical recording 
from the small muscles of the face (e.g. M, orbicularis oculi) in man. 

The mechanical change consists of a local contraction of the 
muscle fibre in an active region, and is recorded by electro- 
mechanical apparatus capable of detecting movements at right- 
angles to the long axis of the muscle. The mechanical change and 
the electrical action potential from the same motor unit are both 
recorded through the skin. 

Preliminary measurements from our records suggest that the 
beginning of the mechanical change occurs about 2 msec, afkr the 
beginning of the electrical action potential. During a maximal 
voluntary contraction, when the rate of firing in a motor unit may 
reach 50 impulses per second, the mechanical changes detected by 
our recording system remain discrete and unaltered in size, and each 
wave returns to its resting base-line. The apparatus which we have 
used so far has had a short time-constant, and it is doubtful if we 
could have observed any appreciable rise in the mechanical base- 
line during a tetanus. 

The mechanical changes may be delected by the ear without 
amplification other than that provided by a suitable 'stethoscope'. 
Undoubtedly they cause the discrete sounds, at regular rhythms, 
which the ear may detect by bone conduction when such muscles as 
the masseter are undergoing tonic or phasic contraction. 


Grandjean, E. (Lausanne). The fuDcdoiis of the cerebros|»iiia|o 
nervofis-systein in high mountains. 

The effect of altitude upon diverse nervous functions has been the 
object of our research performed ai the scientihe station of Jung- 
fraujoch (3,450 m.) and in the valley. Some new mechanical 
apparatuses’’^ were devised for quantitative measurement of 
excitability and efficiency of various sensory functions, the knee-jerk 
reflex and reaction time, in addition we have done research on the 
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effects of pure oxygen inhalation at high altitude and of artificial 
oxygen delkteocy at low levels. The action of syrapatho-mimetic 
and parasympatho<mimetic substances was the object of another 
series of experiments. 

Results: 

1. The high altitude (3,450 m.) lowered the threshold of tactile 
sensitivity of the skin and cornea. 

2. It lowered the threshold of gustatory sensitivity. 

3. It lowered the amplitude of equilibrio-static movements; this 
we have attributed to the increased efRciency of the sensory functions. 

4. It amplified the knee-jerk reflejc. manifested by a lowering of 
the threshold and an increase in the intensity of reflexes. 

' S. It lowered the reaction time to luminous stimulation. 

All these modifications appeared during the stay at high altitude 
and disappeared only after the return to a low level. Taken together, 
these results show a stimulation of the cerebrospinat-nervous-system, 
which is thus in a state of increased reactivity provoked by the high 
altitude. These symptoms point toward ergotropism of the human 
organism. 

6. At a high altitude the administration of pure oxygen rapidly 
produced a decrease in tactile sensitivity and the knee-jerk reflex. 
This shows that the diminution of a partial pressure of oxygen 
constitutes a primary factor which at high altitude is responsible for 
stimulation of nerve functions. 

7. At a lower level the subjects who were submitted to an artificial 
oxygen deficiency (13-5% Ot — partial pressure of 0| at 3,500 m.) 
showed the same increase of tactile sensitivity and knee-jerk reflex 
as normally shown at the high altitude. However, during the first 
hour of oxygen deficiency a transitory inhibition of the knee-jerk 
reflex was observed. The transient character of this inhibition 
explains the contradiction between our results obtained in the moun- 
tains and those obtained by experimenters in aviation medicine 
working with the decompression chamber.’* ’ 

8. Our pharmacodynamic experiments have shown that adrenalin 
(0*5 mg.) stimulates tactile sensitivity and the kne^je^k reflex, 
whereas acetylcholine (01 g.) inhibits them. These results confirm 
our supposition that stimulation of the cerebrospinal-nervous- 
system at high altitude is due to a sympathetic erethism. 
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• Ficisch, A., ffelv. Physhi Acta, 3, 355 0945). * Grandjcan, E., Heh. 

Physiol Acta, suppl. iv (1947). > Stnighold, H., LMftfahrtmid. 2* 2Ic 

(1938). ^ JokI, E., /. Roy. Army Med. Corps, 73, 289 (1939). » Roger, H., 

La Pressc med. 85-^, 152! (1939). 


Harris, Leslie J. (Cambridge). Methods of assessing nutri- 
tional status in specific vitaniins. 

For experimental animals it is generally recognized that intakes of 
nutrients sufficient to prevent symptoms of classical deficiency 
disease may still be inadequate, e.g. for optimal growth, healing of 
wounds, normal calcification. Sec. For man the need still remains to 
develop further the methods by which status in specific nutrients 
may be determined, and more especially to functional tests to 
detect minor degrees of deficiency. 

The following survey of methods relates to experiences at the 
Nutritional Laboratory, Cambridge. 

Vitamin C: loading test. The past level of intake can be deducted 
from the number of days of standardized test-dosing needed to bring 
about ‘saturation' Oarge overflow into urine).’' * In standardization 
measurements continued over 4 successive years, groups of boys 
have been kept on known graded intakes, and their responses tested 
at the end of each year. Past intakes of about 50-75 mg, give 
responses on the first day of test dosing, of about 30 mg. (L.o.N. 
standard) not later than second to third day, and so on in proportion 
with smaller intakes, until with cases of developed scurvy 7-10 days 
art needed.* The method of test docs not involve any presumption 
whether saturation is necessarily desirable or otherwise. Factors 
such as individual variation, and the presence of non-specific 
reducing substances in the ‘resting urine’, are not to be regarded as 
serious sources of error. The requirement in fevers or infection 
(notably phthisis) is greatly increased.’ 

Vitamin Bi: (a) loading test. Similarly the response to test doses 
of Bi is graded in proportion to the past intake, but the test is 
quantitatively less sensitive than that for vitamin C.^ 

(b) Pyruvate-tolerance test. After doses of lactic acid (in rats) or 
glucose (in man), the form of the B.B.S. or pyruvate curve in urine 
or blood reflects the vitamin^B, status of the individual.’ 
Nicotinamide. The recommended procedure is to give test doses 
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of nicotinamide by mouth and measure urinary excretion of methy- 
lated derivatives: analyses of blood for nicotinic acid or its products 
is unsatisfactory for the purpose.* 

Vitamin A. (1) The vitamin-A economy can be influenced’ by the 
concurrent intake of other nutrients, acting cither as inhibitors or 
protectors, and this may account for apparent discrepancies in the 
literature, e.g. in rates of depletion and time taken to produce signs 
of deficiency in man.® (2) The dark-adaptation test for indicating 
incipient deficiency may be misleading unless appropriate apparatus 
is used, and unless the results are adequately checked, e.g. by double 
control (no improvement without dosing, improvement after dosing). 
(3) Determination of the reserves of vitamin A in the liver post 
'mortem is useful for comparing trends in populations and in social 
groups, and the influence of disease.^ 

' Harris and Ray, Lanca^ 1,71 (1935); Harris and Abbasy, ibid. 2 , 1429 
(1937). » Harris, ibid. 1, 642(1942); I, 515 (1943). ^ Abbasy. Harris, 

and Ellman, ibid. 2 , 181 (1937); Harris, Passmore, and Page), ibid. 2 , 183 
(1937). -• Harris and Lcong, ibid. I, 886 (1936); Wang and Yudkin, 

Biochem. Jour. 34 , 343 (1940); Harris and Wang, ibid. 35 , 1068 (1941); Wang 
and Harris, Brit. Med. Jour. 2 , 451 (1943). ' Banerji and Harris, Biochem. 

Jour. 33 , 1346 (1939); ShiU, Day, and McCollum. J. Biol. Chem. 139 , 145 
(1941); Bueding, Stein, and Wonis, ibid. 140, 697 (1941); Williams, Mason, and 
Wilder. /. Sutru. 25 , 71 ( 1943). ‘ Hanis and Raymond, Bioehem. Journ. 

33 , 2037 (1939); Kodicek and Wang, Sature, Lond. 148 , 23 (1941); Najjar and 
Holt, Science, 93 , 20(1941); Ellinger, Clock, and Plait, Biochem. Jour. 36 , 
proc. xt (1942); Wang and Kodkxk, ibid. 37, 530 (1943); Huff and Pcrlzwcig, 
J. Biol. Chem. 150 , 395 (1943). ^ Moore, Biochem. Jour. 34 . 1321 

(1940). * Hocht and Mandelbaum, 112 , 1910(1939); Medical 

Research Council, Vitamin-A Sub-committee, Sature, Lond. 156 , II (1945). 
♦ Moore, Biochem. J. 31 , 155 (1937). 


Heymans, C. (Ghent). Influence of di-lsopropyl-fluorophojqplute 
on the revival of nerve centers and nerve endings following 
acute anemia. 

It has been shown in previous publications’ that the respiratory, 
vasomotor, and heart vagus-sympathetic centers may revive after 
prolonged interrupting of perfusion, for periods as long as thirty 
minutes of complete arrest of circulation. 

In the present group of experiments, the completely isolated head 
of a dog was perfused by a second dog. The perfused head was kept 
in connexion with the heart of his trunk (under artificial respiration) 
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by means of the cervical vagus-sympathelic nerves alone. The 
activity of the respiratory center of the head was manifested by the 
respiratory movements of the larynx and nares. The activity of 
the cardio-regulatory vagal and sympathetic centers was noted by 
the heart rate of the trunk. It has been observed that the injection 
of di-isopropyl*fluorophosphate (D.F.P.) into the circulation of the 
isolated head, increases very much the resistance of the respiratory 
and cardiac vagal and sympathetic centers to acute anemia. When 
perfusion was re-established to the isolated head, the respiratory and 
cardiac vagal and sympathetic centers could in fact be revived and 
resume their activity even after a complete interruption of perfusion 
up to 90 minutes' duration. 

The resistance of the sympathetic pupillary nerve endings to acute 
anemia was also tested. Stimulation of the cervical sympathetic 
nerve still induces mydriasis during the arrest of perfusion of the 
head up to 45 minutes. When perfusion was re-established, the 
mydriasis induced by sympathetic stimulation reappears very soon, 
even after a complete interruption of perfusion up to 120 minutes' 
duration. 

' Heymans, C., and Ladon, \.,C. R. Soc. Biot. 90, 93 (1924). Heymans, 
C., Jourdan, F., and Nowak, Stanley J. G., ibid. 117, 470 (1934). Hey- 
mans, C, Bouckaert, J. J., Jourdan, F-, Nowak, Stanley ). G., and Farbcr, 
Sidney, Arch, of Seurot. ti. Psychiat. 38, 304 (1937). Heymans, C., and 
Bouckaert, J. J., C R. Soc. Biot. 119, 324 (1935). Summaries of Com- 
muitic., xvth Intern. Phvsiot. Congr., Moscow, !9J5, p. 156. Butt. Acad. 
Roy. Mid. Bclg., p. 29 (1938). 


Heymans, C., and Jacob, J. (Ghent). Od the pharmacology of 
didsopropyl-fluoropbosphate (D.F.P.). 

The observation of Mackworih (March 1942), Adrian j Feldberg^ and 
KUhy (Nov. 1942), Mazur and Bodanksky {J. Biol, Ckem. 163, 261 
(1946)), Koelle and Gilman {J. of Pharmacol. Exper, Uterap. 87, 421, 
435 (1946)) that di-isopropyl-fluorophosphatc (D.F.P.) inhibits the 
cholinesterases activity of blood and tissues, has been amply corro- 
borated by others. In previous publications (C HeymanSy Experi- 
entiOy 2, 260 (1946); C Heymans^ R. Pannier, and R, Verbeke, Proc. 
Soc, Exp, Biol, and Med. 62, 228 (1946); Arch, int, pharmacodyn. 72, 
405 (1946)) it has been shown in dogs that D.F.P., injected in doses 
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which mhibit deeply or completely the cholinesterases activity of 
blood serum, red blood celts, and tissues, does not sensitue the 
response of the heart to vagal stimulation and does not aficct 
the cardio-vascular and respiratory responses to carotid sinus 
stimulation. 

In the present study it has been observed that intravenous injec- 
tion of high doses D.F.P. (5-6 mg./kg.) in non-anaestheti 2 ed dogs 
or in dogs anaesthetized with chloralosane may induce unrest, con- 
vulsions, muscular fascicuiations, bronchospasm, hyperperistalsis, 
and bladder contraction, but no change in heart rate or increase of 
blood pressure, although the cholinesterases of blood, heart, and 
brain were deeply or completel/inhibited. Still higher doses D.F.P. 
slow the heart, but the heart vagal junctions are then blocked; this 
bradycardia pcnists after bilateral vagotomy. Atropine suppresses 
bronchospasm, hyperperistalsis, bladder contraction, and brady- 
cardia, but not the convulsions and the muscular fascicuiations. 
Nembutal decreases or suppresses the convulsions and the muscular 
fascicuiations. After atropine, D.F.P. still does not produce a rise 
of blood pressure. Muscular twitchings caused by D.F.P. persist in 
acutely denervated or excised striated muscles, but do not occur 
aAer axon degeneration. The characteristic response of the inner- 
vated ot actually denervated muscle to eserine is the same after as 
before destruction of muscle cholinesterase by D.F.P. 

Injection of D.F.P. into the isolated perfused head of dogs does 
not increase the direct or reflex (carotid sinus or aortic pressoceptors 
stimulation) excitability of the cardio-inhibitory vagal and respira- 
tory centers, although the cholinesterase activity of the brain was 
deeply or completely inactivated. 

These and previous observations are not in favour of a role of 
cholinesterases in the transmission of the nervous stimulations which 
have been tested. Experimental data suggest that in addition to the 
cholinesterase inhibiting activity, D.F.P., prostigmine and eserine 
exert also other pharmacological actions. 

Herxheimer, H. (London). The heart rate In recovery from 
severe exercise. 

A Dumber of authors {Lythgoe and Pereira (1925),' Schneider and 
Cran^on (1936)/ Barma/tf Consolazio^ and Moreiro (1942))^ have 
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observed that recovery of the heart rate lasts longer than otter 
essential factors of recovery, for instance Ot intake and cardiac 
output. GriU (1934)* has found in some of his plethysmographic 
experiments that the blood flow in the forearm increased after the 
cessation of exercise. If this peripheral dilatation is the reason for 
the persistent tachycardia after severe exercise, it should be possible 
to prevent both by bandaging legs and arms. 

Pedalling on a standing bicycle for 5 minutes at rate of 60/min. 
with a maximum load which led to exhaustion within that period, 
was used as test exercise. Four trained boys between 1 6 and 1 8 years 
acted as subjects. Immediately ader the exercise they lay down and 
had their arms and legs from wrists and ankles up to the axils and 
groins enclosed in a thin rubber bandage. The pressure of the 
bandage constricted the limb slightly, causing slight venous conges- 
tion of hands and feet and (sometimes) transient pins and needles. 
The pulse was counted before exercise and during the recovery till 
it reached its basal value. Ten experiments with bandages and 10 
controls were carried out. When bandages were dsed, the pulse rate 
returned to normal after 22~S3 minutes, in the controls after 59-77 
minutes (with one exception when it returned after 40 minutes). 
This result, details of which are given in the figure, shows that there 
is a definite influence of bandaging. It is in good agreement with the 
X-ray observation that the heart silhouette becomes smaller after 
hard exercise and remains so for a long time, and with the observa- 
tions of Mateeff (1935)^ and others. These found that quiet standing 
after severe exercise led to fainting which could be prevented by 
bandaging the legs. 

» Barman, Consolazio, and Moreiro,><M./. PAj'Wo/. 138, 16(1942), * Grill, 

Skand. Arch. Physiol. 67, 1 (1934). ’ Lyihgoe and Pereira, Proc. Roy. Soc. 

5.98,468(1925). * Malceff, y4r6ei7j;7A>’j/o/. 8 (193S). ^ Schneider, E., 

and Crampion, Am. J. Physiol. 117, 577 (1936). 

Hollander, F., and Lauder, F. U. (New York). Comparison 
of engeool with other stimuli for gastric mucus secretion. 
Of various stimuli investigated in this laboratory for studying gastric 
mucus secretion, S% clove oil-water emulsion was most effective. 
Optimal stimulating action was indicated by high viscosity, opacity, 
columnar celt content, pH, and volume of secretion after one applied- 
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ti^n of stimulus; also, by the failure to stimulate the acid secreting 
celb. However, clove oil is a mixture of several compounds— 
including about 80% eugenol (4-allyl-2 methoxy phenol). Hence, 
wc have investigated pure eugenol as a topical stimulus for gastric 
mucus. 

As in previous studies, fasting dogs with Heidenhain (corpus) 
pouches were used. ‘Spontaneous’ secretion was collected until its 
pH rose above 6 0, thus ensuring the absence of obvious parietal 
secretion. Then, about 50 ml. of an aqueous emulsion of eugenol 
(0-25, 0-5, 10, 2-0, or 5 0%) was introduced into the pouch through 
a mushroom catheter and held there for 1 5 minutes. Following its 
removal, collection of mucus by our usual technique was started. 
The time interval for each specimen varied according to its volume; 
the experiment was continued until the secretory rate became 
negligible. 

The characteristics of mucus obtained with eugenol were qualita- 
tively the same as with clove oil, aqueous ether solution, alcohol, 
gentle mucosal massage, &c. Some specimens were fluid; others 
jelly-like or of intermediate consistency. Some were transparent or 
translucent; others opaque. Somte were cell-free or contained only 
cellular detritus; others contained many columnar cells— singly and 
in palisades. Leucocytes were frequently present. As with other 
stimuli, increasing viscosity, opacity, and columnar cell content are 
directly corrclatKl statistically. This affords further evidence that 
pure mucus is colorless, transparent, of variable consistency, and 
cell-free, opacity being caused by desquamated cells and coagulated 
mucin. 

The pH-va!ues (glass electrode) of 224 specimens were 6 05-9 22. 
For 5% eugenol alone, the range was 7- 53-9-22 and the mean 8-50 
(S.D. = 0-28, 78 specimens), whereas for 5% clove oil the range was 
7-2S-8‘47 and the mean 8 07 (S.D. - 0-31, 28 specimens). Mean 
values for the other stimuli were lower. Data on volume of mucus 
secreted after single applications of eugenol are being analyzed 
statistically; cursory examination indicates they are higher than for 
alt the other stimuli. 

It may be concluded that eugenol is an effective stimulus for 
gastric mucus secretion, and has the advantage over clove oil of 
being a pure chemical individual. 
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Jacobson, W., and Good, P. M. (Cambridge). Obserradons on 
the nature of the and-pemicious anaemia factor. 

The anti-pemicious anaemia factor was first demonstrated in the 
liver, and later it was shown that the stomach, small and large 
intestines, had the same haemopoietic effect in cases of pernicious 
anaemia. The prince of this factor in the alimentary canal can be 
correlated with the distribution of the argentaffine cells in the 
mucosa. These cells are markedly reduced in pernicious anaemia. 
Very little was known about the chemical nature of the anti- 
pernicious anaemia factor prior to the synthesis of folic acid. Most 
of the known vitamins, many amino acids and other substances were 
isolated from liver extract, but none of these had the therapeutic 
action of the unknown factor. 

The granules of the argentaffine cells were found to contain a 
pterin compound. As these cells appear to be connected with the 
elaboration of the anti-pernicious anaemia factor, it seemed possible 
that active liver extracts might contain a similar compound. Work 
on the fluorescence spectra of many liver extracts proved this to be 
the case and it was found that the intensity of the fluorescence 
spectrum of this pterin-containing compound in the liver extracts 
corresponded with the clinical activity of the extract. Work on folic 
acid—also a pterin compound— supports the idea that pterins are 
involved in haemopoiesis. 

Folic acid, however, does not appear to be identical with the active 
liver principle because 100 mg. of folic acid are required to produce 
the same effect as about 1 to 8 mg. of liver extracts. Since folic acid 
is only present in insignificant amounts in highly active liver extracts, 
an attempt was made to detennine the relation between these two 
haemopoietic factors. In the course of this work an enzyme has 
been prepared which oxidises xanthopterin to leucopterin. The 
% distribution of this enzyme in animal tissue is being investigated. 

Folic acid in concentration of t mg./ml. was incubated with a 
solution of the enzyme preparation. The incubated material was 
injected into cases of pernicious anaemia and produced a maximum 
response in the patients. Such a result could not be explained by the 
folic acid content of the fluid injected (3-4 ml.). It is suggested that 
folic acid has been converted into a compound of greater haemo- 
poietic activity or into the anti-pemidous anaemia factor. 
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Jauvisto, Eeva (Helsinki). The phantom limb phenomenon 
and some sensory physiological observations on 178 upper 
arm amputees. 

An attempt to analyse the nature (peripheral neuro-somatic, neuro-^ 
vegetative, or central cortical) of different phenomenal features of 
the phantom limb. 

From a statistical point of view, the symptomatology of the arm 
stump and of the phantom phenomenon show it to be improbable 
that any of the symptoms would be decidedly more important than 
any other for tlw production of a certain phenomenal character of 
the phantom. A quite distinct correlation (P>0-27%) was* how- 
ever* found to exist between the following symptoms: shortening of 
the phantom* a constant or intermittent feeling of heaviness in the 
phantom and a cramping pain. This finding was interpreted as 
showing that alt these symptoms may be somehow connected with 
an abnormal functioning of the proprioceptive system. 

Some parts of the limb* especially the peripheral ones, arc more 
accurately and more often represented in the phantom than others. 
The percentage values of the patients' statements* that a part is felt 
more accurately than others, agree with the relative extension of the 
sensory cortical areas representing the corresponding parts of the 
body as determined by Penfield and Boldrey in experiments with 
electrical excitation of the sensory cortex on conscious patients. If* 
correspondingly* the relative frequency of spontaneous ntovements 
perceived in the different joints of the phantom is compared with the 
relative extension of motor corticat areas, from which a certain 
movement may be evoked by electrical stimulation, a striking con- 
formity seems to exist. 

When these statistical results are combined with individual ob- 
s^ations* the following interpretation concerning the nature of the 
phantom phenomenon seems best to fit in with the facts. 

A phantom sensation may be evoked by different peripheral 
irritative symptoms, whether neuro-somatic or -vegetative is thereby 
of no importance. The completeness of the phantom as well as the 
accuracy with which a part of it is perceived depends not only on 
the pattern of peripheral impulsation* but also to a great extent upon 
tbe functional organisation of the sensory cortex. Correspondingly 
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the functional structure of the motor cortex governs the motor 
phenomena perceived in the phantom, 

A predominance of the lell hemisphere probably accounts for a 
difference in phantom sensation between left and right, the right 
hand phantom being more often perceived as a complete limb, of 
natural size, feeling cold or warm, &c. 


Johnson, J. Raymond (Brooklyn, N.Y.). Analysis of the prw- 
sure gradient in the wall of the left ventricle. 

The fact that the iotramyocardial pressure curve recorded from the 
wall of the left ventricle does not follow the contour of the intra- 
ventricular pressure curve, indicates that a straight line gradient of 
pressure from the endocardial to the epicardial surface of the heart 
wall does not obtain throughout the cardiac cycle. Experiments 
have been carried out to analyze the factors responsible for changes 
in the shape of this pressure gradient and to deduce the nature of 
these changes. 

Since the contours of the intramyocardial and intraventricular 
pressure curves are similar during isometric contraction and 
approach similarity again toward the end of systole, it may probably 
be correctly assumed that all isometric phases of contraction pro- 
duce even, straight line pressure gradients in the ventricular wall. 
This is supported by observations during increased resistance to 
ejection of blood from the heart as during clamping of the aorta. 
When the abdominal aorta is clamped the intramyocardial pressure 
curve assumes a shape resembling that of an intraventricular pres- 
sure curve. If the clamp is applied to the proximal aorta the 
similarity is still more striking and the entire contraction period 
becomes nearly isometric in nature. 

During the period of rapid ejection of blood from the heart, the 
contours of the two curves differ considerably, indicating a changing 
form of the pressure gradient in the wall, if venous return is 
increased the rapidity of ejection is augmented and the difference in 
contours becomes more striking. The gradient of pressure must 
change then as the heart muscle alters its shape and position during 
active contraction and ejection of blood. The more rapid the mus« 
cular movements, the greater the influence on the pressure gradient. 
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These changes become more clearly understandable if one interprets 
intramyocardial pressure at any particular moment and at any 
particular depth as being produced by one layer of muscle contract- 
ing against another layer which in turn is contracting away from the 
first. During any isometric period of contraction the compression 
pressure between muscle layers at a given depth in the heart wall 
must be closely proportional to the thickness of the outside layer. 
During ejection of blood the inside layers are contracting away from 
the outside layers and intramyocardial pressure may actually 
decrease at a time when intraventricular pressure is rising. Such 
conditions would favor a more rapid intramural flow of coronary 
blood throughout most of the heart muscle. 


Laser, H. (Cambridge). Isolation of a haemolytic substance 
from animal tissues and some of its properties. 

The existence of a haemolytic substance in the blood has long been 
assumed, especially from consideration of diseases showing abnormal 
destruction of erythrocytes, when the amount of the lytic substance 
circulating in the blood was believed to be increased. Morgenroth 
and Korschun (1902)^ and Friedenmn (1909)^ obtained an ether- 
soluble haemolytic principle from alcoholic extracts of several 
organs, as e.g. pancreas and gastric mucosa. Bergenhem and Ft\h- 
raeus (1936)' claim to have demonstrated the existence in blood 
plasma of a lysolecithin produced by a lecithinasc which they believe 
to be present in the blood. 

A substance which is strongly haemolytic in vitro has been isolated 
in crystalline form from human blood plasma (Laser and Friedmann, 
1945).^ It contains only C, H, and O, teing free from N and P. This 
definitely excludes its lecithin nature. It has so far been characterised 
as a monocarboxylic branched unsaturated fatty acid. Besides 
occurring in the blood plasma it is widely distributed in the animal 
body, brain especially giving a very high yield. Its natural inhibitors 
are proteins, mainly albumin; to a lesser extent globulins and cal- 
cium. The rate of haemolysis in vitro is considerably increased in 
presence of free haematin which is capable of counteracting the 
inhibition by proteins. This haematin activation of haemolysis does 

160 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


also apply to haemolysis by other substances, as, for example, bile 
salts and some detergents, but not to saponin. 

’ Bergenbem, B., and F&hraeus, R Z. ges. exp. Med. 97, 555 ( 1 936). * Friedc- 
mann, U., Arch./, Hyg. 69, ] 05 (1909). ^ l6)rschun, S.. and Morgenrotb, J., 

Bert. Klf. HV. 39,870(1902). < Laser, H., and Friedmann, £., Nature, 156, 

507 (1945). 

Legge, J. W., Nicholson, P., and Roughton, F. J. W. (Cam- 
bridge). Some studies of tbe kinetics of sheep baemoglobui 
in soJutioo and In the red cell. 

I. The rates of CO uptake by haemoglobin in solution and in red 
cell suspensions hive been measured by the Harlridge-Roughton- 
Millikan rapid reaction technique. The rate is 1*8—3 times slower 
in the suspensions. This retardation is attributed to the limiting 
effects of diffusion through the cell membrane and through the finite 
thickness of the cell interior. Theoretical maxima and minima 
solutions have previously been obtained for diffusion and chemical 
reaction through a slab of haemoglobin of thickness equal to that of 
the red cell, and these were close enough to fix the true solution 
fairly well over a considerable range. (F. Jf. W. Roughton, Proc. 
Roy. Soc. B. Ill, 1, 1932). No allowance was, however, made for 
the cell membrane. It was further assumed that the kinetics of the 
chemical reactions arc the same for haemoglobin in the red cell as 
in solution. This is supported by the observation that reactions 
which are so slow that diffusion is not a limiting factor, proceed at 
the same rate in the cell and in solution. In the present work this 
assumption is retained and special numerical methods, developed 
during the war in connexion with heat transmission, are used to 
obtain accurate solutions, not only for the simple slab but also for 
the slab enclosed by a membrane of any assigned permeability. 

In the case of CO-f Hb COHb and slower reactions, the time 
to half saturation varies linearly with Impermeability of the mem- 
brane), while in the case of 0|-f Hb 0|Hb and faster reactions 
there is some departure from linearity. By comparing the mathe- 
matical results and the observed rate of saturation of haemoglobin 
in the cell the membrane permeability can be estimated. If the 
thickness of the membrane is of the order cm. (cf. electrical and 

other estimates) the value for the membrane diffusion coefficient is 
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about 1/300 of that found for water. The mathematical method is a 
general one and is capable of further application to other non-steady 
state processes in biology. 

II. In haemoglobin solutions the initial rate of association or dis- 
sociation is found to be unaffected by partial saturation of the 
haemoglobin with CO or O,. At pH 10 the dissociation of O^Hb 
goes smoothly to completion, but at pH 6 8 the reaction proceeds in 
two phases, the last quarter of the oxygen being dissociated far more 
slowly. This confirms an earlier result (F. J. W. Roughton, Proc. 
Roy, Soc. B, 115 , 495, 1934) and may well be of considerable 
chemical and biological interest. 


Nasset, E. S., and Heggeness, F. W. (Rochester, N.Y.). Con- 
cestratioo of enterocrinin, a chemical excitant for the glands 
of the small intesthie. 

A method for the preparation of enterocrinin was reported from this 
laboratory by R. M. Fink in 1943 (/Im. J. Physiol, 139 , 633) which 
gave a very potent product. The yield, however, was only about 6% 
of the original material. The present paper describes a much simpler 
method which yields 8 to 10 limes as much enlcrocrinin as the earlier 
method. The first 6 or 8 feet of the small intestine of swine is turned 
inside out, washed in tap water, and extracted twke for an hour with 
0*03 N HCl in 85% ethyl alcohol (1*5 litcrs/kg.). The combined 
alcoholic filtrates are concentrated to 1/250 of the original volume at 
reduced pressure and temperature. The sludge is removed by centri- 
fugation and discarded. The supernatant liquid is considered as 
containing 100% of the enterocrinin and the threshold dose is 8 to 
13 mg. of organic solids given intravenously to a dog. This solution 
is further concentrated to a thick syrup and extracted four times 
with methyl alcohol (7 ml. absolute/gm. organic solids). Soluble in 
methyl alcohol are 60 to 64% of the organic solids and 78 to 83% of 
the enterocrinin. The threshold dose is 6 to 10 mg. The dry methyl 
alcohol soluble material is dissolved in water and an aqueous solution 
of flavianic acki added (0*8 gm./l O gm. organic matter) and allowed 
to stand in the cold overnight. The flavianate is dissolved in water 
(80-90° C.) made slightly alkaline and the flavianic acid removed as 
the baihim salt. Excess barium is removed as the sulfate. The 
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flavianic acid reduces the organic matter to 10-17% of the original 
but retains 54 to 69% of the cntcrocrinin. The threshold dose is 
2 0 to 2’5 mg. To this material in aqueous solution is added phos> 
photungstic acid (10% solution) to the point of complete precipita- 
tion (0*7 gm./l*0 gm. organic matter). The phosphotungstate is 
dissolved in alkaline solution (pH 8-10) and the phosphotungstic 
acid removed with barium. After removing excess barium the solu- 
tion is extracted with butyl alcohol to remove traces of flavianic 
acid which may color the solution yellow. The phosphotungstic acid 
precipitation reduces the organic solids to 2-4% of the original 
but retains 54-58% of the enterocrinin. The threshold dose is 
0-32-0-96 mg. This material still contains some secretin and vaso- 
depressor substances. 

Quilliam, J. P. (London). The sensitization of the heart to 
acetyl choline by di-isopropyl fluoropbospbonate, D.F.P. 
Di-isopropyl fluorophosphonate, D.F.P,, was shown by Adrian, etal. 
(1942)’ to have a powerful and prolonged miotic action, to be lethal 
to animals in small doses and to inhibit cholinesterase in a manner 
somewhat similar to eserine. With these considerations in mind, a 
scries of experiments was carried out to study the action of D.F.P. 
upon the mammalian heart {QuiWam and Strong, 1947)^ with a view 
to using the substance in experimental work where a pronounced 
and long-lasting eserine-Iike effect might be required. 

The isolated perfused rabbit heart was used. It was found that the 
injection of 5 to 25 mg. of pure D.F.P, caused a complete inhibition 
of cardiac activity which may be followed by a very gradual resump- 
tion of the beat but the amplitude rarely attained its previous height. 
With 0-25 to 2 5 mg. of D.F.P. the heart usually responded with a 
transient inhibition followed by a return to its previous vigour. This 
inhibition was unaffected by atropine in concentrations that blocked 
the action of acetyl choline. 

The activity of acetyl choline after fluorization of the heart was 
much increased. It was found that if a certain dose of acetyl choline 
had an effect before D.F.P., then this effect was markedly poten- 
tiated after D.F.P. With full fluorization there was an increase in 
sensitivity to acetyl choline from up to 10 to 100 fold if the duration 
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of cessation of cardiac activity followed by recovery be used as a 
measure for comparison. These changes appeared to be rapid in 
onset and permanent but were not fully developed with lower 
dosages of D.F.P. 

These effects were similar to those produced by the action of 
csehne on the heart but differ in that they occur fully developed very 
shortly aAer a single injection of D.F.P.; they seemed to be per- 
manent and were more easily obtained than with esehne. AAer 
fluorization of the heart eserinization leads not to a further increase 
in sensitivity to acetyl choline but often to a marked decrease in 
sensitivity to the latter drug. Thus it would seem that eserine affords 
some protection to the fluorized heart to the action of acetyl choline. 
This protection can be removed by prolonged perfusion with normal 
Ringer-Locke solution. 

Increases in sensitivity to acetyl choline have been found after 
fluorizing with D.F.P. the isolated frog heart and the isolated frog 
rectus abdominis preparations {Chythn and Quiliiam, unpublished 
observation). Upon the isolated rat phrenic nerve-diaphragm pre- 
paration D.F.P. exerts a prostigmine-like effect. {Quiiliam^ unpub- 
lished observation.) 

* Adrian, E. A., FeWberg, W., and Kilby, B. A., 1942. quottxl Nature, 158, 
625 (1946). ' QuitUam, J. P., and Suong, F. 0., 1947 (unpublished 

observations). 


Klutz» a., and Roskam, J. (Li^ge). Sympatholytic agents and 
ayerage Ueeding time after sympathectomy. 

Sympathetic denervation {Roskam, 1938) as well as sympatholytic 
agents — irtcluding diethylamino-ethyl-benzodioxant or 883 F 
{Derouaux, 1941) — increase the average bleeding time (A.B.T.). 

In a few unpublished experiments, Derouaux observed that 883 F 
still increases the A.B.T. measured on the ear of rabbiu which have 
been deprived of their superior cervical ganglia 15 days ago. He 
found, however, that the A.B.T. may be shortened instead, if 883 F 
is given 25 days after sympathectomy. 

Using the method of Roskam^nd PatfHVfl(1937), we systematically 
studied this phenomenon. The following facts were observed after 
administratioa of 883 F to rabbits, at various intervals after removal 
(Of the superior cervical ganglia: 
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1. The A.B.T, is shortened by 883 F daring the first week. 

2. At the end of the first week, the haemostatic action of the 
sympatholytic agent starts decreasing and finally vanishes on about 
the sixteenth day. 

3. On the eighteenth day, 883 F, on the contrary, increases the 
A.B.T. 

4. Toward the twenty-third day, or even earlier, 883 F becomes, 
once more, inactive with respect to the A.B.T. 

5. On the thirty-first day and, also, at the end of the sixth and of 
the tenth week, 883 F again shortens the A.B.T. of a denervated ear, 
just as it docs during the first week following the operation. 

Similar results were obtained with ergotamin. 

We cannot venture to propose any explanation for this queer 
behaviour. 

Summary: Regional sympathectomy inverts the increasing action 
of a sympatholytic agent, 883 F, on the average bleeding time, 
except in the course of a period extending approximately over the 
third and the fourth week after denervation. During that period, 
883 F either does not influence or, as it does in a normal animal, 
hinders the spontaneous arrest of haemorrhage. Qualitatively, the 
results obtained with ergotamin are similar. 

Dcrouaux, G., Arch. Intcrnat. Phartnacodyn. 66,231 {1941), Roskam, J., 
Arch, ftuernat. Physiol. AT *^25 {l9iS). Roskam, J., and Pauwen, L., Arch. 
IfUftfiat. Pharmacodyn. 57, 450 (1937). 


DeVenanzi, F., and Garcia Arocha, H. (Caracas, Venezuela). 
Some physiological indexes of the inhabitants of Caracas 
especially related to the nutritional status. 

The ‘Institute de Mcdicina Experimentar has met with the require- 
ment of establishing local standards of normality that can be used to 
interpret correctly pathological data. Especially important in this 
regard arc the physiological and biochemical data pertaining to the 
nutritional status, which is so influenced by the food-pattern of 
the region. The values found differ very much from the ones estab- 
lished in other countries and this is why their quotation seems to be 
of interest. 

Tn 533 children' classified in five groups according to the econo- 
mical level the values for total plasma proteins were in direct relation- 
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ship with the income. In 405 adults’ the total plasma proteins 
average was 6-58 gm. %, the mode 6-5 1-6-75, and 9-6% of the people 
had values of less than 6 gm. %. At the end of pregnancy^ the 
average in 90 women was 5-91 gm. %, the mode being 5-49-6-25. 
At the beginning of lactation^ in 60 women, the average was 
5-73 gm. % and the mode 5-75-6-00. The daily total nitrogen in the 
urine has been determined* in 194 people. The average was 
8-03 gm.±2*80 (s) and the mode 6-7. 95% of the population was 
under 12 gm. %. The daily elimination of preformed creatinine 
was studied in 207 people;^ the average being 802 mgm.i:2l2 (s) and 
the mode 600-700. The elimination was smaller in the female, 
even expressing the results in terms of body^surface. The preformed 
creatinine in plasma was determiited in 201 subjects;^ the average 
found was 1-36 mgm. % and the mode 1-41-1-60, 

Vitamin A and carotene^ in blood-serum were determined in 
200 people. Vitamin A average was 77 l.U. % and the mode 41-50. 
78-5% of the people were under 100 l.U. The average for carotene 
was 125 l.U. with a mode of 101-120. 

Dark adaptation was found to be low in most of 60 apparently 
normal subjects, and a relationship between it and the ntilk con- 
sumption was established. In the Venezuelan food-pattern the milk 
seems to be the most important source of Vitamin A. 

The Vitamin C in the serum was determined in 200 people.’ The 
average concentration was 0-43 i 0*51 (s) mg. % and the mode 
0’30-0'40; 83% of the individuals were under 0-7 mgm. %. 

The basal metabolic rate was established*’ in 100 subjects and the 
values were found to be somewhat lower than the Dubois standards. 

The alkaline reserve** was studied in 100 individuals. The average 
was 52%±4*7 and the mode 54-56. The decreased values found are 
probably related to the altitude at which Caracas is located. 

* Anahs fust. Mfd. Exp. * DeVenanzi, 

F., Ref. MMsterio Sanidad y AsUt. Soc. 7, 847 (1942). * Cartaya, J. A., 

Tesis Doctorai Uidfersldad Central de Venezuela, 1943, * DeVenanzi, F., 

Rer. Ministerio SanJdad y AsUt. Soc. 10, 251 (1945). * DeVenanzi, F., 

Anaks Inst. Med. Exp. 2, 103 (1943-4). * Boada, J. C,, Anales fnsl. Med, 

Exp. 2, 5 (1943-4). ^ DeVenanzi, F., Ana/es /nst. Med. Exp., io preai. 

• DeVenanzi, F., Anales Inst. Med. Exp., in prew. ’ DeVenanzi, F., 
Anaks Inst. Med. Exp., in preu. ** Garcia Arocha, H., y Soto-Rivera, A.. 
Amkt Itttt. Med. Med. Exp., in press. " Guevara, I., Tesis Doctoral 
ViUmsktad Central de Veneznela, 1946. 

166 



SEVENTONTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


Venning, Eleanor H., and Browne, J. S. L. (Montreal). 

A study of adrenol function in man following damage. 

It has been shown that following non-specihe damage the adrenal of 
experimental animals hypertrophies. 

In collaboration with metabolic studies on protein metabolism, an 
investigation has been carried out on the response of the adrenal in 
man to acute trauma such as bums, fractures, wounds, infections, 
and operations. For this purpose a method has been developed 
whereby small amounts of biologically active adrenal cortical steroids 
can be measured. It is dependent upon the deposition of glycogen 
in the livers of adrenalectomized mice. This method has been applied 
to the study of the urinary excretion of adrenal cortical-like sub: 
stances in man under various conditions. These substances have 
been called glycogenic corticoids. In addition another group of 
adrenal metabolites, the 17-ketosteroids, havd also been followed in 
the same cases. 

When a healthy well-nourished individual is subjected to an acute 
trauma, such as a fracture or bum, &c., there is an immediate and 
rapid increase in the excretion of the glycogenic corticoids in the 
urine, reaching a maximum in most cases within 3 to S days. This 
elevated output is maintained for a varying period of time, depending 
to some extent upon the severity of the damage indicted. In most 
cases the corticoid excretion is back to normal level by the end of the 
third week, but in several cases the increased excretion of corticoids 
is maintained for a much longer period. In some of the cases studied 
values around 400 units have been found at the peak of the excretion 
although generally the values lie between 200 and 300 units. The 
average excretion for males is 60 units per 24 hours. One unit is 
equivalent to the biological activity of one microgram of i7-OH 
1 1 dehydro corticosterone. There is also usually an immediate rise 
in 17-ketosteroids, but this increase is not always maintained and 
the levels of excretion of these two groups of adrenal metabolites do 
not always parallel one another. 

There is a marked difference in the behaviour of the previously 
healthy individual and the chronically ill or malnourished patient 
subjected to acute trauma. In the latter case, there may be either no 
increase in output of glycogenic corticoids or else the increase occurs 
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for only a few days and is not sustained, reaching normal levels 
again by the end of the first w^k aAer injury. This failure of the 
adrenal to respond to damage in the debilitated person is also 
reflected in a decreased nitrogen metabolism in these individuals 
following the trauma. 


WiERSMA, C. A. G. (Pasadena, Calif.). Time reladons of 
synaptic facilitation in the crayfish. 

As shown in an earlier investigation' a number of different single 
preganglionic fibers can be prepared in the central nervous system 
of the crayfish {Cantbarus clarkU)^ stimulation of which results in 
discharge of the same postganglionic fibers. In the present experi- 
ments, the potentials obtained from a third root of an abdominal 
ganglion on slimulalion of any two of the four giant fibers were 
used. In addition, stimulation of each giant was combined with that 
of a first root of the same ganglion and on the same side as the third 
root. First root stimulation with single shocks results in activation 
of the same efferent fibers excited by the giant fibers. For these 
experiments the preparations were all brought into a stale in which 
a single impulse in any of the preganglionic pathways no longer 
resulted in a potential in the root used. This can be accomplished 
either by letting the preparation age or by stimulating a pregang- 
lionic fiber temporarily at high frequency. Subsequently the 
presence or absence of a root potential was noted on the second of 
two closely spaced shocks, each administered to a different pre- 
ganglionic pathway. 

It was found that two types of response were obtained, largely 
dependent on which combination of preganglionic pathways was 
selected. With the majority of combinations no summation was 
otrtained when the two preganglionic impulses reached the ganglion 
at the same time or very shortly aAer each other. This period 
extends about 1*5 msec, to each side of the time of simultaneous 
arrival. With longer intervals summation regularly occurs up to 
5 to 15 msec., aAer which no summation is present. In the second 
type of summation the relations are the same for longer intervals, 
but here summation does occur when the two impulses reach the 
ganglion simultaneously or with intervals shorter than 1 msec. With 
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slightly longer intervals there is no summation, but the range of 
intervals giving this effect is very limited. The second type of 
summation is characteristic of only one combination, namely that 
of the two medial giant fibers, whereas it occurs rarely with certain 
other combinations. These results do not permit themselves to be 
readily explained by any of the prevalent views on the nature of 
synaptic transmission. 

* /. Nfurophysioi. 10, 23 (1947), 


Zauina, R. (Prague). The study of antagonism on the isolated 
intestine. 

An isolated guinea-pig intestine is a convenient reagent for the study 
of antagonism, because there are no automatic contractions. In our 
experiments we have produced contractions with acetylcholine, 
histamine, orarccolinc and wc have constructed the concentration- 
action curve both before and after adding the antagonist. The 
curves, we have in this way gained, are divided into two groups, 
according to their shape. The difference is more obvious in the 
semilogarilhmic scale than in the normal. 

The first ty|)c is characterized (in semilog. scale) in that, concentra- 
tion-action curves arc similar, but with rising doses of antagonist 
they are displaced to'thc right. This applies to acetylcholine-atropine, 
a.-novocainc, histamine-synthetic antihistamines, h.-oovocaine, 
h.-nicotine, h. -atropine, and arecoline-atropine. In the above-quoted 
cases the antagonist produces the same percentage of inhibition in 
small as in great doses of histamine or acetylcholine producing one 
curve. 

The second type differs from the first in that in addition to the 
displacement to the right, at the same time the 100% contraction is 
lower. The antagonistic poison in small doses of histamine or 
acetylcholine produces a smaller percentage of inhibition than in 
great doses. This applies to histamine-harmine, acetylcholine- 
harminc, and a.-antergan. Similarly as in both first and second types 
the plot of dose of histamine or acetylcholine injected against the 
amount antagonized shows a direct proportionality. 
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Aron, M., et Aron, C. (Strasbourg), Recbercbes sur k fwic- 
tkNioeiiiciit IliyroSdieo. 

En 1929, Max Arori^ et L. Loeb et Bassett* ont montr6 que la pr^ 
hypophyse s6crite une hormone, la thyr6o-stimuiine {M. Aron) ou 
thyrotrophine, qui regit Tactivik de la thyroldc. M. Aron* grdoe k 
des injections d'extrait prehypophysaire k des jeunes cobayes, dont 
la thyroldc est tr^ peu active, a ^tabli les tests morphologiques du 
fonctionnement ihyroTdicn, caraclirisis notamment par r^pai$si$se> 
ment de I’^pithelium v^culaire et par la vacuolisation de la collolde 
(vacuoles de r^rption) en fonction du degri d'activik de la glande. 

Nous avons uUlik ce$ tests pour determiner influence directe, sur 
la thyrolde, de diverses substances, particuliirement de corps iod^s, 
d*extrail thyroTdien, de thiour^, qui, selon une technique nouvelle, 
ont dte introduites dans un des deux lobes thyroldiens, chez des 
cobaycs adultes. La rraction du parenchyme thyroTdien s'apprecie 
facilement gtice k ia comparaison entre le lobe inocule et le lobe 
intact et, dans le lobe inocule, entre la zone limitrophe du produit 
introduit et k reste de la glande. 

Dans une premkre s6rie d'exp^riences, nous avons utilise ainsi de 
riode metalloldique, de Piodure de potassium, de la diiodotyrosine 
et de la thyroxine. Les quantity de ces substances introduites dans 
la thyrolde ont varie entre 0-2 mg. et plus d* 1 mg. Dans tous ks cas, 
k r^ultat, apris 1 k 3 jours, a iii une vivc hyperactivik, prWomi- 
nante au contact imm^iat du corps inocule.^ 

Dans une deuxkme serie dkxp^ences, nous avons ^prouvd, scion 
la nkme methode, Teffet de Tcxtrait total de thyrolde, suppose con* 
tenir I*hormone thyroldienne. Dans plusieurs experiences, cct extrait 
a provoque une kgfcrc, mais nette hypoactivik thyroldienne dans la 
zone limitrophe de la substance inocuke. L'irkgularik des rbultats 
obtenus est k rapporter k la faibk teneur en hormone de Textrait, 
introduit dans la glande k des taux de 200 ^ 500 gammas seukment. 
Toutefots ks risultats positifs sulfisent k attester que rhormone 
thyroldienne in situ est capabk, k une certaine concentnition, 
d*inhjber k fonaionnement thyroldkn. 

Nous avons proc^ k diversesexp^riences-kmoinsenintroduisant 
dans un lobe thyroldicn des corps banaux, tels que chforure de 
sodium, phosphate de calcium et surtout bromure de sodium, aftn 
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d’^tablir la sp^iikit^ de I'ion iode. Tous ces essais ont ete n^gatifs, 
aussi bien dans le sens d*une inhibition que dans celui d*uneexciia< 
tion. 

Nous concluons que tout se passe comme si les produits inter- 
m^dialres du m^tabolisme de Thormone tbyroldienne avaient la 
propri^t^ de stimuler la cellule thyroidienne, et que son hyper- 
activity sous I’influence de la thyrotrophine est vraisemblablemeot 
en rapport avec la fixation et la formation de ces produits inter- 
mydiaires. 

faction inhibitrice de I'hormone thyroidienne in situ suggire 
qu'un yquilibre est institue entre les produits intermydiaires du meta- 
bolisme de Thormone, stimulants de la cellule, et I'hormone meme, 
inhibitrice. 

Enfin une demiyre syne d'experiences a conceme I'introduction 
de thiouree dans la thyrolde, toujours grSce k la meme technique. 
II en rysulte, autour de la region d'inoculation, des aspects d’hyper- 
activiiy analogues a ceux que produisent les corps iodes precites. 
Nous croyons dymontrer ainsi que Taction de la thiourye sur la 
thyroldc est directe (dans son expression morphologiquc d’hypcr- 
fonctionnement) et non en relation avec un relais prehypophysaire. 
Nous interprytons les signes d'hyperfonctionnement en question 
comme dQs k Taccumulation, dans la cellule thyroldienne, des 
produits intermediaires du mytabolisme de Thormone thyroldienne, 
dent on admet que la thiourye empeche la synthysc, et dont nous 
avons montry Taction excitatrice sur la thyrolde. 

* C. R. S(W. Biot, 102, 682 (1929). * Frac. Soc. Exp. Biol, and Med. 26, 

860(1929), > RtvJr.d'endocrinoi%,All{\9yQ). C.R.deVAss.desanat.l^ 

(19t4). * Alors qu’il apparalt que la thyroxine, in situ, excite le Tone- 

tionnement thyroTdien, on sait, depuis les experiences de Courrier (C, R. Soc. 
Biot. 91, 1274 (1924)), de Courrier et Aron (C R. Soc. Biol. 100, 89 (1929)), el 
d4 M. Aron (C R. Soc. Biol. 104, 96 (1930)), qu'en injection sous-cuUnye cite 
I'inhibe. II apparalt U que la thyroxine injectye acquiert, dans le milieu 
intyrieur, vraisemblablemenl en entrant en liaison avec des prolides, des propriytes 
diffepentes de la thyroxine pure, et analogues k celles de rbormone thyroldienne, 
qui, elie aussi, sous foime d'exirait ihyroldien, inhibe la thyrolde quand on 
Tinjecte ou qu'on I’ingyre 4 des cobayes ou auires mammireres. 
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Arvanitaki, a., et Chalazonitis, N. (Tamaris-sur-Mcr (Var), 
France). Stmctores dectroacdves et poteotiels d’actiriti 
cdlulaiics. 

I] est probable que les potentiels d’activit^ cellulaires trahissent 
principalement les variations de l*acUvit^ dectronique, etc.' La 
question deji posec sous une forme ou sous unc autre** » est id 
traits par trois methodes: On admet que les proprid^ des atomes 
transporteui^ (transfert, electroactivite, couleuretc.) sont fonction de 
Icur coordination particuli^re avec d’autres groupes d’atomes.^* 
Toute modibcation portant sur cettc coordination sc repercuterait 
a la fois sur la vitessc de ruction avec T^lcctron, el in vivo sur la 
‘synchronisation’ du transfert. En fail* la coordination compl^- 
mentaire in vivo de differents reactifs aux metaux lourds intra- 
cellulaires modifie rclectrogen^ (axonc iso!^ de Sepia). Les anions 
complexogdies teb que pyruvate, pyrophosphate, fluorure, nitrite 
etc. initient I’activite oscillaloire autoentretenue dont les caracteris* 
tiques (vitesse. frequence etc.) sont fonction de la nature de Tanion 
coordonne complementairemcnt; les cyanure, sulfhydralc, CO, 
inhibent instantandnent toute activity.’* '* ** * 

Plus directement, Tabsorption spdifique dcs groupements Electro* 
actifs pcrmctirait de les ‘observer’ in vivo par enregistrement simul- 
tane dcs spcctrogrammc ct eloctrogramme. Aiasi sur Ic vcntriculc 
isol^ d'Heiix Tanalysc photometrique du spectrogramme k differents 
temps durant la diastole (pour eviter phenom^ncs optiqiies 6qui* 
voques revenant a la contraction) revelc au moment oil sc ddlenchc 
I'ample pointc du potentiel d’aaivite prdystolique Tapprofondisse- 
ment au moins des bandes cl des cytochromes avec ceriaines 
variations moins specifiques de la transparence dc ‘fond*. Recipro- 
quement, Icur absorption speciHque permettrait une activation photo- 
chimique elective des transporteurs in vivo. En fail, rillumination du 
ventricuJe bole d'Helix par differents faisceaux monochromatiques 
k ene^gie egalbec, choisis dans differentes zones du visible determine 
dcs variations faibles mab significatives sur les vitesse, frequence, 
amplitude de reiectrogrammc. Ces variations chiffrees esquissent 
en fonction de la frequence activatrice un ‘spectre* d’activation 
photochimique dont les maxima coincident avee les bandes cyto- 
chromiques. 

m 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


Ces r^ultats accusent la preponderance fonctionnelle du systtine 
dcs cytochromes dans I’6lectrogcn^ cclluiairc ct indiquent la con- 
tribution probable d’autres systteies. 

‘ Arvaniuki cl Chalazonitis, Arch, intern. Physiol 54|423 (1947). * Gerard, 
Cold Spring Harbor Symp. 4, 194 (1936). * Lund, J. Exp. Zool 51, 291 

(1928), ^ Wurmscr, L" Electroactivite dans la chimie des cellules, Hermann, 

Paris (1935), * Barron, Cold Spring Harbor Symp. 7, 154 (1939). 

^ Kcilin ct Hartrcc, Proc. Roy. Soc. B. 127, 167 (1939), ^ ArvaniUki et 

Chalazonitis, Arch. Intern. Physiol. 54, 406 ( 1 927). ' Id. 44 1 . * Schmitt. 

Am. J. Physiol. 95. 650 (1930). 


Baumberoer, j. Percy (Stanford, Calif.). The oxygen tension 
of whole blood measured polarographically* 

In 1938 the author measured the oxygen tension of dilute blood 
polarographically in order to determine the oxygen dissociation 
curve of oxyhemoglobin. In 1 942 Berggren applied the polarographic 
method to the study of oxygen tension of blood in cases having non- 
ventilated parts of the lungs. He was unable to use whole blood 
because of interference of oxyhemoglobin with the determination 
but finally used plasma successfully. 

There are advantages, however, in determining the oxygen tension 
of whole blood and this was accomplished as described below. If 
blood and Ringer's solution are equilibrated with the same gas in 
separate bulbs of a tonometer by rotation for a half-hour, the two 
fluids come to identical oxygen tensions. This blood gives a diffusion 
current on the dropping mercury electrode far greater than the 
mammalian Ringer's (plus caffeine as maxima suppressant) although 
both fluids have identical oxygen tensions. This difference is par- 
ticularly evident at an applied voltage of —0*5 V. (referred to the 
saturated calomel half-cell as zero) and less so at —PS V. When 
the oxygen tension of the equilibrating gas is low enough to allow 
the hemoglobin to be partially reduced, these differences are in- 
creased. Haemolysis further increases these differences. 

The addition of cyanide in low concentrations brings the diffusion 
current at -0*5 V. of blood and Ringer's into agreement and 
cyanide in higher concentration accomplishes the same thing at 
— 1-5 V. The diffusion current in blood at -0-5 V. is due in part to 
the reduction of oxygen to hydrogen peroxide and in part to the 
catalytic decomposition by methemoglobin of the hydrogen peroxide 
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formed. This catalase activity is eliminated by cyanide. The diffusion 
current at -15 V. is due in part to the reduction of oxygen to 
hydroxy] ion and in part to the reduction of ferrous ion to metallic 
iron. The latter is elimiruitcd by the mass action convenion of 
ferrous ion to ferrocyanide which is not reducible. Therefore 
addition of cyanide leaves the diffusion currents at -0*5 and 1*5 V. 
linear functions of oxygen tensions both in Ringer’s and in blood. 

The addition of cyanide therefore makes it possible to determine 
the oxygen tension of blood polarographically. Samples of blood 
drawn with the usual precautions against gaseous interchange, 
coagulation, and aging, when cyanide is added, will show oxygen 
tensions corresponding to those of the circulating blood. 


Benoit, Paul H. (Asnieres (Seine) France). Electric excitatioa 
of mtBcie by enrrents of very short doratioa. 

The threshold quantity of electricity becomes constant if it is dis- 
charged through the nerve within a very short time: this was formerly 
claimed by Cretmr and his school, both on theoretical and experi- 
mental grounds. Unfortunately the evidence put forward was far 
from being conclusive and the matter remained uncertain until it 
was settled once for all by the work of Ph. Fabre,' In recent years, 
FabrFi results have been fully confirmed and extended to different 
types of nerves by numerous authors. Moreover, a constant quantity 
law for extremely short discharge-times is predicted by Monnters 
and Hiir$ theories: according to the latter, it forms 'a crucial test 
for any excitation formula*. 

Is this law still valid in the case of muscle stimulation? In Katz'i 
pre-war review,* the a-exdubility of muscle is quoted as an ‘impor- 
tant exception’ from the general rule. In fact Rushton'i^ data for 
rectangular pulses show clearly that a constant quantity plateau is 
far from being reached even for currents lasting 0*2-D‘5 msecs., 
i.e. about one-hundredth of the or excitation-time of the frog’s sar- 
torius. On the other hand, nerve data (Fabre) indicate that this 
l^teau is reached for 0*01 msec., i.e. only one-thirtieth of the frog’s 
sciatic chronaxie. 

We tried to get muscle data for shorter times. Condenser do- 
charges and targe fluid electrodes were used: the stimulating dev^ 
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was the same as Fabre's. The experiments were performed on deoef' 
vated muscle, in order to avoid nerve stimulation. Our results 
indicate that the threshold quantity becomes constant for discharge- 
times of the same order of magnitude as in nerve excitation. For 
instance, in eight experiments on frog's sartorius, the mean value for 
the discharge-time where the quantity curve leaves its plateau was 
found to be about 0 014 msec, (against 0*010 in four experiments on 
sciatic nerve). In the same experiments, the mean values for the 
muscle a-excitation-time and the nerve chronaxie were respectively 
26 and 0*3 msec. 

So nerve and muscle show almost identical time-constants when 
tested by suOiciently short currents, despite of experimental condi- 
tions leading to heterochronism. This result strongly supports the 
view according to which the processes underlying the ot-excitability 
for brief pulses are different from those for long lasting currents. 
Summation experiments^ had previously led to a similar conclusion 
which is consistent with the evidence provided by the study of 
delayed repetitive responses in nerve and muscle. 

* Fibre, Ph., C. R. Acad, Sac., Paris, 190, 449 (1930), Fibre, Ph.. and 
Swyngedauw, J., C R. Soc, Biol., Paris, 113, 76S (1933). Fabre. Pb.. Quesnoy. 
P., and Bcftcaux, J., C R, Soc. Biol., Paris. 115, 1431, and 116, 179 (1934). 
* KaU, B., Blcctric Excitalion of Nerve, Oxford University Press (1939). 
> Rushton, W. A. H., J. PhyM 72, 265, Ac. (1931). * Benoit, P. H., and 

Benoit, M., C R. Soc. Biot., Paris, 131, 1244 (1939). 


Best, C. H., Lucas, C. C., Patterson, Jean M., and Ridout, 
Jessie H. (Toronto). Factors involved in the determinatioo 
of the relative potencies of the lipotropic agents. 

The proper back^ound against which to estimate the relative 
potencies of the lipotropic agents, choline, betaine, and methionine, 
is obviously a diet which contains none of these factors. The situa- 
tion is complicated by the fact that if we completely eliminate 
methiomne, which is one of the sources of choline in the body, the 
diet is not adequate fur the growth of young animals. Furthermore, 
when large groups of rats are used, it is not feasible to provide a diet 
completely free of methiomne since the only way to do this is to feed 
rations in which the nitrogen is supplied as purified amino acids. We 
have, therefore, adopted a standard diet very low in methionine, but 
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believed to be adequate in other respects, and have determined the 
minimum dose of choline which gives a maximum effect under a 
variety of conditions. The addition of cholesterol to the diet 
inoeases the choline requirement while the effect of fat is much less 
defiiute. 

Since choline is the effective agent when betaine and methionine 
are fed, in so far as their lipotropic action is concerned, and since 
choline is the most potent of the lipotropic agents, the activities of 
betaine and noethionine have been expressed in terms of choline. 
The amount of choline which is equivalent to the minimal amount 
of methionine or betaine which gives a maximal effect has been 
estimated under several dietary conditions. The demand for 
methionine is, as others have previously shown, increased during 
active growth. Choline and cystine can apparently replace a part of 
the effect of methionine on growth, i,e. the minimal amount of 
methionine required for normal growth appears to be less than 
previous estimates, if choline and cystine are also provided. 

The toxicity of small supplements of cystine when certain diets are 
used IS due. as Griffith originally showed, to an intensification of the 
demand for choline. These toxic signs produced by cystine, which 
are typical of choline deficierKy, arc not observed when diets con- 
taining adequate amounts of choline or its precursors arc present. 

The relative poterKies of choline and methionine may be estimated 
not only on prevention of deposition of fat in the liver but also by 
their action in protecting the kidney of the young rat or in the 
alleviation of cirrhosis produced in older animals by various means. 
The results of some of these determinations will be presented and 
discussed. 


Binet, Lk>N, et Strumza, M,-V. (Paris). L’Apo^ par hyper- 
thermie ; Ttriadoos arec rinhalation d’oxyg^. 

Nous nous sommes attach^ h demontrer exp^rimcntalcment qu'un 
facteur anoxique secondaire k rhypcrthcrmic intervient avee cclle-ci, 
dans le ddterminisme de Papn^e. 

Lltyperthermie est r^!is6e en soumettant un chien chloralos^ aux 
effds des ondes courtes, Ics Electrodes Etant placEes de part et d'autre 
de la rEgioo thoraco-abdominale au niveau du foie. L'ElEvation 
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continue de la temperature centrale entralne initiaknient une excita- 
tion dc la respiration, suivic lorsquc la temperature depassc 43® C 
d'une inhibition progressive. Au-dessus de 44° la ventilation pul- 
monaire baisse rapidement et les besoins en oxygene de Torganisme, 
considerablement accrus par Thyperthermic, ne sont plus satisfaits. 
L'animal sc cyanosc ct Tapnec survient entre 44° 5 et 45° 5, moyenne 
44° 9. 

La respiration d^oxygene pur assure une hematose satisfaisante 
malgre une reduction marquee de la ventilation pulmonaire, et dans 
ces conditions, I’apnee ne s'obscrve plus qu*avec une temperature de 
46“ i 47“, moyenne 46“ 2. 

Si Fanimal inhale un melange gazeux appauvri en oxygenc mais 
n'entrainant pas par lui-meme I'apnce avec une temperature normalc, • 
la mort s'observe dds le fiechissement de la ventilation pulmonaire. 
Avec une tension partielle d’oxyg^ne de 60 mm. Hg. Fapnee est 
not^ entre 43“ 3 et 43° 8. 

La sensibiiiuS p^ripherique intervient dans Fetablissement de 
Fhyperpn^e thermique mais ne joue pas dc role dans Finhibition 
ull6rieurc. Cest Feffet direct dc I’hyperthermie sur Ics centres ner- 
veux qui comptc: dcs animaux a temperature rectale a 48® et 49“ par 
exposition du bassin aux ondcs courtes continuent k respirerjusqu'au 
flichissement cardiaque, si le bulbe esi refriger6. Contre les elec- 
trodes, Ics tissus peuvent atteindre pendant des heures dcs tempera- 
tures de 55“-60®-'70’ sans cntrainer Fapn6e tant que les centres 
nerveux ne sont pas surchauffes. Enfin, une 6l6vation de la tempera- 
ture du bulbe, Ics electrodes etant mises au cou, entraine Fapn^ 
avte une temperature rectale relativcment basse, 42° et meme 40°. 

Lorsque les centres respiratoires comnaencent ^ etre inhib^s par 
Fhypcrthermic, ils deviennent inscnsibles a divers excitants : 6ph6drine. 
anox6mie. Par contre, ils sont trfcs scnsibles aux d^presseurs: mor- 
phine, barbiturique, chloralosc. 

Ainsi, la mort par hyperthermic observe avee une temperature 
inferieure k 45“ est d’originc anoxique, mais Finhibition respiratoire 
liee it Feievation dc la temperature des centres respiratoires paratt 
irievcrsible. 


K 
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BiNEr» Lm et Wellers, G. (Paris), L’lmpoitiiice des litlsoiis 
-SS- pour la toxiciti do reiiiii de cobnu 
Les travaux d'une serie de chercheurs et prindpalement ceux de 
F. Meechelct ses coUaborateurs et de K. H. Shtta et H, L. Fraenkel- 
Conratt out precise de multiples details concemant Timportance des 
liaisons du soufre pour Tactivit^ des venins de serpents. Cependant 
la nature de ces liaisons reste discut^e. Certaines de nos observa- 
tions contribuent k apporter de la dart^ k ce problime. 

Si Ton soumet le venin de cobra k Taction du CNK on constate 
trois phdnom^nes li^ entre eux: 1") Tatt^nuation de la toxicitd, 
2^) Tapparition d*un pouvoir r^ucteur et 3^) Tapparition d'une 
reaction positive au nitroprussiate. L'intensite de ces trois ph^no- 
‘m&nes depend de la concentration du CNK et de la durie de son 
action. Cependant les trois phenomenes se^manifestent d*une fa^on 
discontinue au fur et k mesure que la concentration du CNK crott. 
Notamment dans des solutions de CNK dont la concentration ne 
depasse pas 0*75 % k venin de Cobra perd la moitii de sa toxicity, 
ateorbe environ 1 c.c. d’iode N/500 pour 25 mg. et pr^sente unc 
faibk mais nette reaction au nitroprussiate. Dans les solutions de 
CNK dont les concentrations sont comprises entre I et I *5 % k 
venin perd environ 90 % de sa toxicite, absorbe environ 2 c.c. d'iode 
N/500 pour 25 mg., et manifeste une forte reaction au nitroprussiate. 
Dans des solutions de CNK dont les concentratioos sont supirieurts 
2*5 % (ks essais ^talent effectu^ avec des coiK:entration$ atlant de 
2*5 i 17 %), le venin perd plus de 98 % de sa toxkit^, absorbe 
environ 3 c.c. d'iode N/500 pour 25 mg., el donne une tr^ forte 
ruction au nitroprussiate. L'ensembk de ces plknonknes permet 
de coDclure que la neurotoxine du venin de Cobra poss^e trois 
groupes de liaisons -SS- diifdremment accessibles k Taction du 
cyanure: k premier fadkment r6ductible par CNK. k second plus 
difficile k attdndre et k troiskme qui n*est atteint que par de fortes 
conceotrations de CNK. La presence des liaisons -SS- est done 
indispensabk pour que k venin de cobra puisse manifester se 
pn^xito physiologtques, Leur reduction par CNK en groupement 
-SH conduit k la perte de la toxidk. 
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Braun-Menendez, Eduardo (Bucdos Aires). The mecluudsm 
of renal hypertension. 

Hypertension due to renal ischemia is due to a generalized vaso- 
constriction; the nervous system does not play a primary part in 
this type of hypertension. The generalized vasoconstriction is thus 
of humoral origin. 

A pressor and vasoconstrictor substance has been found in the 
renal venous blood of animals made hypertensive by partial con- 
striction of the renal artery and of animals in which acute partial 
or total ischemia of the kidneys is produced. The substance respon- 
sible for this action is renin. Renin is an enzyme which is secreted by 
the kidney into the blood and has no vascular action of its own. Its 
pressor and vasoconstrictor activity depends upon hypertensin whicli 
is a substance formed by the interaction of renin with hyperiensinogen^ 
the latter being a globulin present in blood-plasma. The polypep- 
tide hypertensin is, in turn, destroyed by hypertensinase, an enzyme 
or group of enzymes, present tn the blood and in extracts of most 
organs. 

Human hypertension is in some cases undoubtedly of renal origin. 
In the hypertension produced in man by unilateral renal lesions 
removal of the affected kidney abolishes the hypertension. 

Renin has been detected in the arterial blood of dogs during the 
hrst days following renal ischemia and of a few human beings during 
the acute phase of hypertension (acute glomerulonephritis, toxemia 
of pregnaiMry). But in animals with chronic hypertension with or 
without renal insufficiency as well as in patients with essential hyper- 
tension the results have been negative. This difTerence between acute 
and chronic hypertension may be due to a difference in concentra- 
tion of renin. Using more sensitive methods renin was found in 
men, dogs, and rats with chronic hypertension and also in perfectly 
normal cases. 

These and other experimental data which will be reported are in 
favour of the view that the renin-hypertensin system is not the sole 
cause of renal hypertension and that other chemical mediators may 
play an important part in the causation of chronic hypertension of 
renal origin. 
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Campbell, R. M., and Kosterlitz, H. W. (Aberdeen). 
Relationship between losses in labile liver cytoplasm and 
urinary nitrogen excretion. 

When rats are transferred from an adequate stock diet to a protein- 
free diet, female rats lose 26% and male rats 36% of their liver 
cytoplasm in 5 days (Kosterlitz, 1944, 1947; Campbell and Koster- 
litZy 1946). It has also been observed in many species that under 
similar conditions the excretion of nitrogen gradually falls until a 
relatively constant value is reached on the fifth or sixth day (Voit, 
1866; cf. Kosterlitz and Campbell, 1945-6), The excretion of this 
‘extra nitrogen* during the first few days of a protein-free diet 
.appears to be closely correlated with the loss of labile cytoplasm 
from the liver. 

Female rats which were transferred from the stock diet to a protein- 
free diet containing 60% potato starch and 25% sucrose excreted 
46-8 mg. ‘extra nitrogen 7100 gm. body-weight in 4 days (mean of 
4 rats) while the loss of protein (+ nucleic acid) nitrogen from the 
liver amounted to 26*8 mg./ 1(X) gm. body-weight. Female rats trans- 
ferred to a protein-free diet containing 85°;, sucrose excreted 47-3 mg. 
extra nitrogen /1 00 gm, body- weight in ^ days (mean of 4 rats) 
while 26*8 mg. protein nitrogen/ 1 00 gm. body-weight were lost from 
the liver (mean of 5 rats). In these two experiments 57% of the 
extra nitrogen was accounted for by the loss of labile liver cyto- 
plasm. Male rats transferred to a protein-free diet containing 60% 
potato starch and 25?^o sucrose excreted 40*7 mg. ‘extra nitrogen 7 
100 gm. body-weight in 5 days, of which 39*5 mg./IOO gm. body- 
weight or 97% were accounted for by the loss of labile liver cyto- 
plasm (mean of 4 rats). 

Voit (1866), Rubner (1911), and others assumed that the ‘extra 
nitrogen’ excreted during the first few days of a protein-free diet was 
unorganized ‘drculating* or ‘storage’ protein which acted as a 
reserve poo! for protein metabolism. The data of this communica- 
tion, however, indicate that at least 60% and probably more of the 
‘extra nitrogen* is derived from liver proteins. Recent observations 
(KosterlitZy 1944, 1947; CampbelUnd KosterlltZy 1947) have shown 
that not only proteins but also corresponding amounts of phospho- 
lipinsand ribonucleic acid are lost from the liver. It would appear then 
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that the greater part of the ‘extra nitrogen’ in the urine is derived 
from a breakdown of liver cytoplasm. 

Campbell, R. M., and Kostcriitz, H. W., /. Physiol 105, 33 P (1946). 
Campbell. R. M., and Kostcrlitz. H. W.. ibid. 106. P (1947). Kosterlitz, 
H. W.. Nature, t54, 207 (1944). Kostcrlitz, H. W.. /. Physiol (1947) in the 
press. Kosterlitz, H. W., and Ompbell, R. M., Nutr. Abstr. Rev. 15, 

I (1945-6). Rubner, M., Arch. Anat. Physiol, Lpz., Physiol. Abl. 61 and 
67 (1911). VoiU C., Ztschr. Biol 2, 307 (1866). 

Caridroit, F, (Paris), Du r61e de Phormone thyroldienne dans 
la r^eptivit^ de la cr§te k Phormone male. 

La croissance de la Crete du chapon sous I’influence des hormones 
males est suffisamment constante pour qu’elle ait etc prise comme 
test dans la definition de I’unite intemationale. Pourtant les condi-. 
tions extemes (temperature, lumiere) peuvent la modifier. Elies 
agissent soil directement sur le tissu meme de la Crete, soit indirecte- 
ment par I’interm^iaire de facteurs internes qui changent la recep- 
tivity de la Crete. Pamii ces demiers, I’hormone thyroldienne parait 
le plus important d’apres les experiences que nous rapportons. 

P La thyroxine diminue le seuil de reponse de la Crete du chapon. 
Deux groupcs de chapons resolvent une injection unique de 25 y de 
propionate de testosterone mais Tun d*eux a, en plus, 5 injections 
de 1 mg. de thyroxine. Seuls les chapons de ce groupe ont une 
croissance de la crete. 

2^ Des chapons conditionnes stables h I5y et a 30y de pro- 
pionate dc testosterone re^oivent de la thyroxine en injections intra- 
musculaires ou par la Iwuche. Imniedialement, leur crete se remet 
a croitre. 

3° La Crete d’un chapon thyroldectomise ne change pas apiis 
rinjection unique de 100 y de propionate de testosterone mais si, en 
meme temps, on administre quelqucs injections de thyroxine 
(5 fois 1 mg.), elle s’allonge dc 4 mm. 

4® Une injection unique de 400 y de propionate de testosterone fait 
grandir la crete d’un chapon jusqu’^ un maximum attaint en 5 jours; 
la regression commence ensuite et se continue. Mais si, au cours de 
la regression, on donne 1 mg. dc thyroxine par jour, la crete se 
stabilise pendant 9 jours avant que la diminution recommence. 11 
est normal qu'unc regression qui suit une castration ne soit pas 
interrompue par la thyroxine. 
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5*^ Quelle que soil la nature de rhormonc androgyne Taction 
lavorisaote de la thyroxine reste toujours manifeste. Nous avoos 
fait ks exp^ences avec une injection unique de 25 y d’ac^tate de 
testosterone (avec et sans thyroxine), avec 5 fois 100 y d'androsterone 
(avec et thyroxine), avec des extraits urinaires androgynes (avec 
et sans thyroxine), injections 5 jours de suite. 

6° Un extrait thyroldien est plus actif que la thyroxine k t«ieur 
en lode thyroxinien egale. 

7° Le dinitriphenol, qui augmente le mytabolisme, n'exerce aucune 
action favorisante. 

8° La dose optima joumaUere de thyroxine est comprise entre 
1/2 mg. et 1 mg. Avec 1/4 mg., nous n'avons gynyralement pas de 
r6sultats et avec 2 mg. Taction n'est pas plus forte qu’avec 1 mg. 

Conciusion: L'hormone thyroldknne favorisc d’une fagon tris 
nette Taction des hormones androgynes sur la Crete du chapon. On 
sait que la thyrofde des oiseaux maintenus k Tobscurity a sa sycrytion 
qui augmente, d'oO Texplication de Taugmentation de la crete des 
coqs mis k Tobscurite. 


Downman, C. B. B., and Vass, C. C. N. (London). Sensitivity 
of the intestine to applied stimoli. 

Severe trauma to the intestine, such as crushing or cutting, does not 
cause pain in man. Distension and spasm do cause pain. Hurst 
(191 1) suggested that the latter stimuli affected nerve endings which 
respond only to tension within the gut wall. Meyer (1919) found 
that these stimuli did not cause pain-reactions in cats when the 
mesentery was protected from stretch. One could argue that the 
intestine is insensitive, any pain accompanying intestinal disorder 
arising at second-hand from the sensitive mesentery. 

Lewis and Kellgren (1939) were unable to produce reflex contract 
tioo of belly muscle by pinching the intestine of spinal cats. Pinching 
the pancreas did cause these viscero-motor responses. In both 
instances there was rise of arterial pressure. This suggested that the 
intestine does Jack a system of afferent fibres affecting spinal anterior 
horn cells. Downnm and McSwiney (1946) recorded viscero-motor 
reflexes on stimulating both intestine and pancreas, using decere- 
brated cats with the spinal cord sectioned at T. 1. Viscero-motor 
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reflexes from the intestine were more fragile than those from the 
pancreas, and viscerchmotor reflexes were lost before altmtion of 
vascular response. These changes occurred with repeated stimula- 
tion of the preparation, or with the trauma of sham splanchnioec- 
tomy. Continuing these studies it has been found that the intestine 
and mesentery are Knsitive to such agents as cutting, crushing, 
pinching, temperature above 46° C, 10% sodium chloride, 1*3% 
potassium chloride, N/10 hydrochloric acid. Application to the 
outer surface of the intestine elicits pupil dilatation in cUoralosed 
cats, and rise of arterial pressure with leg movements in decerebrated 
spinal cats. The stimuli were effective when they were applied to the 
intestine and were prevented fr&m spreading on to, or indirectly 
affecting, the intestinal mesentery. It is concluded that the sensi-. 
tivity of the intestine is independent of mesenteric sensory endings. 
Scratching the surface and pinching the wall of the intestine after 
removing the mucosa caused reflex responses. It is suggested that 
the nervous structures involved lie in or close to the serosa. No 
responses were obtained on pinching the mucosa, beating it to 60° C., 
nor applying irritants such as mustard. 

The relation between reflexogenic impulses and pain impulses is a 
matter for speculation^ 

Downman, C. B. B., and McSwiney, B. A., /. Physiol. 105, W) (1946). Hurst, 
A. F., The Sensibility of the Alimentary Canal. London: Oxford Medical 
Publicalioas (1911). Lewis, T., and Kellgren, J. H.. Clin. Sci. 4, 47 
(1939). Meyer, A. W., Dtsch. Zeit. Chirurg. I51 , 153 (1919). 

Elres, j., and Finean, J. B. (Birmingham). Obseiratioiis oa 
the structure of certain lipoproteins. 

Reversible adsorption of proteins at charged oil/water interfaces has 
been demonstrated in previous experiments.' The formation of 
complexes between detergents and proteins in the absence of an 
interface has also been observed, and this has confirmed certain 
findings of other workers.* The haemoglobin/sodium cetyl sulphate 
system offered a convenient model for the study of lipoproteins. As 
in an interfacial system, association here was found to be pH con- 
ditioned and reversible. A zoning phenomenon was also observed, 
both insoluble and soluble complexes being formed according to the 
molecular ratio of detergent to protein. 
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X-ray diffraction studies were carried out on frog sciatic nerve, 
and significant changes, both in long and short spacings, were 
obtained by Jow temperature treatment with alcohol, ether, chloro- 
form, acetone, dioxan and pyridine. The relation of these results to 
the work of others^* * wiil be discussed. 

* Hikes, J., Frazer, A. C., Schulman, J. H., and Stewart, H. C., Proc. Roy. 
Soc. A, 184, 102 (1945). ^ Putnam, F. W., and Neuraih, H., J. Atwr. 

Chem. Soc. 66, 692 (1944). » Boehm, G., KoUoiii Ztschr. 62, 22 (1933). 

Schmitt, F. 0., Bear, R. S., and Clark, G. L., Radiology, 25, 131 (1935). 


Emmelin, N. (Lund), and Feldberc, W, (Cambridge). The 
meebanism of the nettle sti^ reaction. 

•The fluid of the hairs of the nettle {Urtica urerts) contains at least 
three pharmacologically active substances; histamine, acetylcholine, 
and an unidentified smooth muscle-contracting substance. The 
identification of histamine and acetylcholine is based on pharmaco- 
logical reactions and on some physico-chemical properties. His- 
tamine is present in the hair fluid in a concentration of about 
I in 5(X) to I in 1,000 and is responsible for the triple response and 
the itching sensation produced by the sting of the nettle hair on the 
human skin. Acetylcholine is present in the hair fluid in a concentra- 
tion of about 1 in 100 or stronger. The absence of cholinesterase in 
this fluid made it easy to determine the acetylcholine content of 
individual hairs. The acetylcholine is in part responsible for pro- 
ducing the burning sensation of the sting of the nettle hair. It was 
found that acetylcholine 1 in 100 pricked into the skin caused no 
definite sensations but produced burning pain when introduced 
together with histamine. No function could yet be attributed to the 
unidentified smooth muscle-contracting substance present in the 
fluid of the nettle hair. 

Histamine and acetylcholine occur also in the leaf tissue of the 
nettle plant, but in much weaker concentrations than in the hairs. 
The possibility exists that these substances are formed in the leaves, 
transported to the hairs, and there concentrated. 
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Engb>gk, Lise (Copeohagen). Effect of nuigiiesiiiffl on tiie 
neuromuscular junction. 

The localization of the peripheral aclion of magnesium on siriated 
muscle is still open to discussion. Recently the problem has got 
more actual interest as magnesium distinctly abolishes the inter- 
action between myosine and adenosine triphosphate. Greville and 
Lehmann (1943) have interpreted this observation as a muscular 
localization of the peripheral magnesium effect, while most of the 
earlier investigations are interpreted as a motor endplate effect of 
magnesium. Direct application of minute amounts of acetylcholine 
to the motor endplate causes a rapid contraction, thereafter all subse- 
quent doses of acetylcholine are ineffective, while the reaction to 
potassium and electric stimulation is retained {Buchthal and Lind- 
hardy 1942), These findings were interpreted by assuming two 
physiological boundary faces in the motor endplate: The first 
between the motor nerve endings and the sole of the endplate, the 
second between endplate and muscle fibre. The first boundary face 
is blocked by acctylchoL'ne, which has no effect on the other since 
potassium and electric stimulation are still effective. The quick 
contraction caused by acetylcholine is abolished by curarine, which 
rapidly blocks the first boundary face while the second is influenced 
more slowly. The purpose of this work has been to investigate the 
magnesium effect on the single motor endplate, especially how far 
magnesium affects the different boundary faces. 

The experiments are performed on a single layer of lizard muscle 
fibres, and variations in excitability of the single endplate compared 
with those of the corresponding nerve. 

Magnesium (4- 1-8-2 mM/1) blocks stimulation through the nerve, 
while irritability of the endplate remains unchanged. Higher con- 
centrations of magnesium (123-144 mM/1) increase the threshold 
for endplate stimulation. This is interpreted as being due to a high 
sensibility of the first boundary face to magnesium. The contrac- 
tions caused by acetylcholine are likewise abolished by magnesium 
(21-62 mM/1) and the higher the acetylcholine concentration the 
higher is the concentration of magnesium needed to produce a 
blockade, so that magnesium like curarine abolishes the contractions 
caused by direct application of acetylcholine to the motor endplate. 
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Falconer, J. S. (Ncwcastle-upon-Tync), and Taylor, D. B. 
(London). A general qaantitative method for the purifi- 
cation of proteins with specific, accurately rocasnraUe, 
properties. 

There are three closely related types of solubility test in use in 
protein chemistry at present. Using the terminology suggested 
earlier [Falconer and Taylor^ 1946) these are: 

(1) The 'Constant Solvent* twt (Sorensen and Hoyrup, 1917), 
[Northrop and Kunitz, 1930). 

In this test an analysis is made of the solubility of increasing 
quantities of a mixture of proteins in a solvent of constant composi- 
tion at constant pH and temperature. The composition of the solu- 
tion tested and the solubility of each protein in the solvent used can 
be obtained by a method of analysis described by Northrop and 
Kunitz (1938). 

(2) The ‘Variable Solvent* test. 

The alternative method of experimental analysis where the total 
protein, temperature, and pH were constant and the precipitating salt 
concentration increased, was also carried out by Sorensen and 
Hoyrup (1917). Moreover, they showed that the behaviour of the 
proteins in this type of test was also governed by the phase rule. 
More detailed use of this experimental approach has been made by 
many workers, Butler^ BlatU and Southgate (1935), Roche ^ Dorierj 
and Samuel (1936), and Jameson and Roberts (1937). 

That these tests are related and that the ‘Constant Solvent* test is 
a special case of the ‘Variable Solvent* test can be easily demon- 
strated. This relationship between the tests is important in deciding 
which test to use. The difference in sensitivity and resolving power 
between the two tests and the different types of information they 
provide must also be taken into account. 

(3) The ‘Specific Property’ test [Falconer and Taylor ^ 1946.) 

In this test, the ‘Variable Solvent* test is used and the precipita- 
tion of both the total protein present and the activity (or any other 
accurately measurable property) of the protein to be purified is 
measured. By plotting the precipitation of the activity of the protein 
under investigation against the precipitation of the total protein it 
is possible to obtain an analysable picture of the overlap of the 

186 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

precipitation ranges of the protein to be purified and the impurities. 
Id this way the overlap can be examined and the results used to 
deduce a method of purification. The test can also be used as a 
criterion of purity of the final product. 

It seems possible in certain cases by the use of the specific property 
test to deduce the optimal conditions necessary for purification of a 
given protein. The effect of concentration or dilution of the solution 
before fractionation can also be predicted. 

Two methods of analysis of ‘Specific Property’ tests are available, 
a graphical method and an algebraic. These two methods give 
results which differ in many ways, but the data they provide are 
complementary. From this information it seems possible to build 
up a general rational method of protein purification in those cases 
where the protein has a specific accurately measurable property. 

Butkf, A. M., Blatu H.. and Southgate, H., /. Biol. Chem. 109, 755 (1935). 
Falconer. J. S., and Taylor. D. B., Biochem. J. 40, 835 (1946). Jameson, 
and Roberts, D. B,, J. gen. Physiol. 20, 475 (1937). Northrop. J. H., and 
Kunilz, M., /. gen. Physiol. 13, 781 (1930), Northrop, J. H., and Kunitz, M., 
Col Spring Harbour Symporia, Vol. 6 (1938). Roche. A., Dorier, M., and 
Samuel, L., C. R. Soc. Biol., Paris, 122, 231 (1936). Sorensen. S. P. L., and 
Hoyrup, M., C. R. Lab. Carhberg, 12, 213 (1917). 


Gernandt, B., and Zotterman, Y. (Stockholm). TTie effect of 
reqdratory dumges updki the spontaneous injury discharge 
of afferent mammalian and human nerve-fibres. 

Injury potentials set up in the afferent fibres of the splanchnic nerve 
of the cat have been shown to respond in a regular manner to changes 
in the carbon-dioxide-tension of the blood. Artificial over-veotila- 
tion with air as well as the increased ventilation ensuing from breath- 
ing gas mixtures low in oxygen produce a very marked increase of 
the injury potentials, while a rise in the carbon-dioxide-tension of 
the blood inhibits the discharge. 

In full accordance with the above phenomena it was found that 
the pricking paresthesias following upon the release of the blood- 
stream to the arm after a previous period of asphyxiation can be 
modulated in a corresponding way by changing the carbon-dioxide- 
tension of the subject; hypocapnia increasing them and hypercapnia 
causing a reduction or abolition of the sensations experienced. 
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These findings seem compatible with the view that the variations 
in the excitability of the mammalian nerve-fibres are produced by 
changes in the amount of ionized calcium in the tissues. 

Greenwalo» IsiDOR (New York). Is endemic goiter due to a 
lack of iodine? 

The ‘iodine-lack’ hypothesis has been submitted to a critical 
examination' with the following results: 

L The proponents of the view that there is a deficiency in the 
iodine intake in goitrous regions have not properly controlled their 
methods. Many workers did not find* the postulated differences in 
iodine supply. There is one report that different varieties of the same 
vegetables, grown upon the same soil, at the same time, showed 
greater variations in their iodine contents than were ever claimed to 
exist between foods produced in goitrous and non-goitrous areas. 

2. Determinations of the iodine content of thyroids, human, sheep, 
and dog, have, in all published instances, shown that large thyroids, 
including unquestioned goiters, contained more iodine than did 
small ones. Therefore, a lack of iodine cannot be considered to have 
been the cause of the enlargement, 

3. Persons with simple goiter do not have a low metabolic rate. 

4. Goiters have been produced in rats upon certain iodine-poor 
diets, but the addition of such small quantities of iodine as are found 
in ordinary diets has not prevented, nor lessened, the enlargement of 
the thyroids. Glands of noimal size and microscopical appearance 
have been obtained in rats upon such diets, only by the use of larger 
amounts of iodine and the accumulation of abnormally high con- 
centrations and amounts in the thyroids. 

5. The prophylactic administration of iodine to humans has not 
reduced the incidence of new goiters to zero. In some places there 
has been no effect at all, or even an increase in the incidence. Such 
beneficial effects as have been observed appear to have been due, 
not to the making good of a deficiency, but to a pharmacodynamic 
action of iodide. 

6. Examination of the records of early explorers, missionaries, 
and travellers, as well as of English medical and lay literature, shows 
that goiter was not present in the Americas or in New Zealand 
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before the coming of wliite men and not in England until the 
eighteenth century. Its history in many regions, notably England 
and the prairie provinces of Canada, is that of a newly introduced 
epidemic disease, which spread rapidly from its original focus but 
became less virulent and, in many cases, disappeared; only to occur 
again, in one instance, fifty years later.^ 

‘ Grccnwald, L, /. of Clin, Endocrinology^ 6, 708-41 (1946). * Greenwald, L, 
BuU. of the Hist, of Med. 17, 229-65 (1945). 


Guttman, Rita (Brooklyn, N.Y.). Resistance characteristics 
of rectifier element in single nerve-fibers. 

In 1941 it was shown that the nerve-fiber membrane acts as an elec- 
trical rectifier, permitting current to flow more easily outward than 
inward. The rectifying property was found to decrease reversibly on 
narcotization or treatment with K and to disappear on death, at 
which time the membrane acts as an ohmic resistance, permitting 
current to flow equally easily in both directions. It was felt that it 
would be interesting to investigate further the resistance charac- 
teristics of the rectification curve and to discover, if possible, whether 
the anodal or cathodal portion or both were affected on loss of 
rectification. 

Experiments were done on the single fiber of Lolif(o pealii, the 
squid. One end of the fiber was dipped into isosmotic KCl, which 
served to kill that end and remove all of its rectifying properties. The 
other end was placed in sea water or experimental solution. The 
interelectrode stretch was in oil. Resistance offered to an E.M.F. of 
varying magnitude sent into the fiber first in one direction and then 
in the other was measured by means of a direct current Wheatstone 
bridge, and the calculated currents were plotted against applied 
voltages. Anodal currents and voltages were termed positive and 
cathodal negative. 

The rectification curve thus obtained for a normal nerve-fiber 
resembles that of a Cu-CuO rectifier. Plotting voltage against 
current, the experimental curve deviates more from the straight line 
which would represent an ohmic resistance in the first quadrant, i.c. 
where current and voltage are positive (the anodal portion of the 
curve) than in the third quadrant, i.e. where current and voltage are 
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negative (the cathodal portion of the curve). As higher voltages arc 
approached voltage increases more rapidly than current in the first 
quadrant, less rapidly in the third. 

On narcotization, treatment with K or death, the anodal portion 
of the curve changes more than the cathodal as a straight line (repre- 
senting an ohmic resistance) is approached. 

Excitability and resting potentials were measured also. It was 
found that as time elapses excitability is lost first. Then the resting 
potential and rectification concurrently disappear. The resting poten- 
tial and rectification drop at approximately the same rate. 


Hodes, Robert (Philadelphia, Pa.). Conduction velocity of the 
skeleto-motor nene-fibers supfdying paretic muscles. 

The present experiments were undertaken to investigate systematically 
some observations we made during earlier electromyographic studies, 
which suggested that a relationship exists between the degree of 
motor loss in poliomyelitis and conduction velocity of the somatic 
efierent innervation. 

Muscle power was graded by the examining physio-therapist 
according to the classification of Lovett. The electrical studies con- 
sisted of the percutaneous application of single supramaximal shocks 
to the motor nerve and the recording of the muscle action potential 
thus produced. The potentials, led from small surface electrodes 
over the activated muscle or muscle group, were amplified by a three- 
stage condenser-coupled differential amplifier and were photographed 
from a cathode-ray oscillograph tube on continuously-moving 
bromide paper. Conduction velocity was measured by stimulating 
the nerve at two different sites, measuring the latencies of the muscu- 
lar responses evoked by each shock, and dividing the latency differ- 
ence by the distance between the points of stimulation. 

Action potentials obtained from some 300 paretic muscles of 
poliomyelitis patients were expressed as per cent, of the voltage of 
corresponding normal muscles and compared with muscle strength 
estimated by the clinical test. Such data showed that the size of the 
action potential indicated the severity of the muscular weakness. 

The maxima] conduction velocity of the nerve to a paretic muscle 
was plotted against the maximal voltage of that muscle in over 50 
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cases. It was evident from these results that if a given muscle of one 
patient were stronger than the corresponding muscle of another 
patient, then the nerves supplying the former would conduct more 
rapidly than would those innervating the latter. 

Two explanations are possible for the close correspondence 
between the rate of conduction of the residual nervous supply and 
the degree of muscular damage : (1) An unknown factor (mechanical, 
metabolic, &c.), elaborated as a result of the disease process, depresses 
the excitability and slows the rate of conduction of skeleto-motor 
fibers. (2) The virus or some of its effects (mechanical, metabolic, 
has a selective affinity for somatic motoneurons having axons 
of large diameter. 

We have made no choice between the alternative interpretations 
of our results as yet, but several presently available lines of evidence 
appear to favor the latter mechanism. Our preliminary histological 
observations of anterior horn cells of infected monkeys also suggest 
a neural and muscular involvement dependent on axonal size. 
Possible causes of the postulated selective destruction 'will be 
investigated later. 


Holmes, P. E. B., Jenden, D. J., and Taylor, D. B. (London). 
The relationship between structure and action in curarimi- 
metic drugs and the bearing of this on the mechanism of 
action of acetylcholine. 

Classical theory assigned, to the ammonium ion, the structure 
(+NH 4 ) in which the unit positive charge is localised to the central 
nitrogen atom. That this structure is only a crude approximation 
has been demonstrated by Pauling (1944) who estimates that the 
charge-distributing effect of ionic covalent resonance in the N-H 
bonds in the ion reduces the resultant charge on the central N atom 
to about one-fifth that postulated by classical theory. 

In any ion such as [R 4 N]''' the charge-distributing effect of resonance 
will depend on the relative electronegativity of the group R and the 
atom N. 

A consideration of the dissociation constants of simple carboxylic 
acids and of primary, secondary and tertiary amines shows that the 
ethyl group when compared with the methyl and propyl groups 
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behaves as if it had an anomalously low electron-attracting power. 
We conclude from this that in the tetraethyl ammonium ion the 
diarge-distributing effect is greater than that in the tetramethyl or 
tetrapropyl ammonium ions. Hiat the curaiimimetic activity of 
tetraethyl ammonium iodide is also anomalous has been known for 
some time {Ingy 1936). 

It appears therefore that for an onium ion to have curarimimetic 
activity the charge density on the central nitrogen atom must be 
maintained above a threshold level. A consideration of bond dipole 
moments in sulphonium, phosphonium> and arsonium ions confirms 
this. 

It has been possible to explain some anomalies in the behaviour 
of quaternary derivatives of quinoline on the basis of this theory 
{HolmeSy Jenderty and Taylor y 1947). In the case of neurinc 

(CH,),N-CH = CH, 

the mobility of the electrons in the double bond towards the positive 
charge can be correlated with its lack curarimimetic activity. 

Hunt and Renshaw (1929) demonstrated that if the three methyl 
groups attached to the nitrogen atom in acetylcholine were replaced 
by ethyl groups, the molecule lost its activity. It seems that if the 
positive charge density on the nitrogen atom of acetylcholine falls 
too low that the molecule becomes inactive. 

Holmes, P. E. B., Jenden, D. J., and Taylor, D. B., Rature, Lond., T59, 86 
(1947). Ing, H. R„ Physiol. Rev. 16, 527 ( 1936). Pauling. L.. The Nature 
of the Chemical Bond, 2nd edU. (Cornell University Press, 1944). Hunt, R., 
and Reoshaw, R. R., J. Pharm. and Exp. Therap. 37, 309 (1929). 


JouRDAN, F. (Lyon). Le cttur en rythme nodal experimental. 

(Caracteres et evolution observes durant cinq annees.) 

11 est bien souvent difficile d'affirmer, en clinique humaine, m^me au 
vu de reiectrocardiogramme, Torigine nodale du rhythme cardiaque. 
Lewis des 1914, Ganther et ZczA/r, Meakins et Whiter Bormann et 
Meek ct surtout Eyster et Meek sc sont cependant efforces de pr&iscr 
cxperimentalement les caractercs de ce rythme. Nous avons eu la 
chance de conserver en vie depuis 1941 deux animaux, sur lesquels 
mnis avons pratique Texcision aseptique du noeud sinusal et nous 
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avons ainsi pu recueillir, av€c R. Froment, im grand nombre de 
documents 61ectrocardiographiques. 

L’ablation du noeud sinusal entrainc, sur la table d’operation, une 
soudaine r^uction de la fr^uence cardiaque. Pendant les 10 
premiers jours elle demeure cependant assez rapide^ 70 a 80 systoles 
par minute; le voltage de Tonde P varie constamment, tandis que 
rintervalle PR, toujours raccourci, est extremement instable, I’onde 
P pouvant s’accoler au complexe, se composer avec lui ou etre na- 
tive. L’arythmie respiratoire subsiste. 

Du au jour ralentissement du rythrae, P et PR con- 
servant leur variabilite avec accidents auriculaires parfois en posi- 
tion posterieure. De temps a autre des complexes ay ant Taspect 
d’^happements ventriculaires k la suite de longues diastoles d'origine 
vagale, car Tatropine les fait disparaitre; il en va de meme de quel-* 
ques ‘P bloques’, 

Au mois, PR, en general raccourci, tend k se stabiliser; 
irrdgularites rythmiques moins frequentes; onde P tantot positive, 
parfois negative, de voltage instable, 

Actuellement, plus de cinq ans apres reparation, la frequence 
cardiaque s'est fix^ autour de 80 systoles par minute, tandis que 
I’arythmie respiratoire subsiste, P est toujours anterieur, mais poly- 
morphe: tantot positif tantot negatif et accentue, tantot apparem- 
ment invisible, mais alors une rapide ondulation diphasique, de tres 
faible amplitude, occupe sa position. Le PR est devenu normal. Le 
complexe ventriculaire a I’aspect habituel, mais incidemment, tou- 
jours k la suite de diastoles prolongecs, se voient des complexes 
d'^happement ventriculaire. 

Le rythnic nodal, apr6s avoir evolu^ pendant les mois qui suivent 
sa cr^tion, se fixe done et peut se reconnaitre aux caracteres que 
nous indiquons dans le paragraphe prudent. Leur valeur nous est 
certifi^ par les examens histologiques pratiques sur les pieces op^ra- 
toires qui ont montre que la totality du noeud sinusal avait iti 
excise. 

Klein, M., et Mayer, G. (Strasbourg). Action du milieu 
p4riton4al sur le testicule ectopique. 

Gr^ ^ une technique op^ratoire ad^uate (cf. Klein et Mayer, 
1942, Arch, Physique Biol., 1. 16, suppl. 61, pp. 133 et 135) on lib^re le 
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feuiUet parietal de la tunique vaginale du testicule et on le retoume 
en doigt de gant $ur la gonade qu'on place en ectopie intra- 
abdomioale. Cette opmtion a pratique sur 21 rats et les 
animaux ont ete sacriti^ en general entre 45 et 60 jours apr^ 
rintervention. A I’autopsie, on trouve le testicule enferme dans le 
feuiJiet parietal retoume qui lui constitue une enveloppe, libre de 
toute adherence dans la cavite peritondale. L’examen histologique 
revile des tubes seminif^res encore tr^s peupl6s, contenant tous les 
elements de ia lignee spermatogenetique, spermatogonies, sperma- 
tocytes avec des mitoses de maturation apparemment normales, 
spermatides. Mats le stade final de la spermiogen^ parait trouble, 
puisqu'on ne trouve qu*exceptionnellement des spermatozoTdes 
complets avec flagellum. Si le testicule avail ete en cryptorchidie 
simple selon la ntethode habituelle, les tubes s^minifi^res auraient ^t^, 
aprb les memes ddlais, entierement d^abit^; on n'y aurait plus 
trouve que le syncytium de Sertoli avec de rarcs spermatogonies. 

En conclusion, dans un testicule en ectopie abdominale, mais qui 
est contenu dans le feuillet parietal de la tunique vaginale retoum^ 
en doigt de gant, la lignee spermatogenetique est conservee, malgr^ 
la cryptorchidie; seule la spermiogen^ parait troublee. Une action 
trophique directe du feuillet pari^l peut etre exclue, puisque nous 
avons montri6 dans d'autres experiences quc ce feuillet n'est pas indis- 
pensable k Tintegrite morphologique du testicule dans le scrotum. 
La vaginale retoumee constitue done une membrane protectrice 
centre I'influence nocive du milieu peritoneal. Ces experiences mon- 
trent que le facteur * temperature ' de la cavite peritoneale n'a pas 
I'importance que lui attribuent de nombreux auteurs dans les essais 
d'explication de la degenerescence de ta lignee spermatogenetique 
dans la cryptorchidie. 


Knowlton, K., Kenyon, A. T., Landau, R. L., and Sandi- 
H)RD, T. (Chicago, 111.). Anabolic dSects of the steroid 
httfSKmes. 

Snee the administration of synthetic testosterone propionate to 
patients suffering from testicular deficiency had resulted in body- 
wetgbt gains for all, and appetite increase in some, as well as in the 
partial repair of tbdr gona^l defects, the metabolic actions of this 
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steroid were studied. Several eunuchoids were maintained in approxi- 
mate balance on diets constant in composition for each individual 
throughout the study. Intramuscular injections of 25 mg. testo- 
sterone propionate were given daily for 8 to 14 days between a pre- 
liminary control period and a succeeding recovery period. In from 
1 to 4 days after treatment began, urinary nitrogen excretion definitely 
decreased and remained at these lower levels until they returned 
to control values several days after treatment ceased. Creatinuria, 
whether spontaneous or established by creatine ingestion, followed 
a similar course; creatinine was unaltered. Urinary inorganic phos- 
phorus, sulfur, potassium, sodium, chloride, and water usually 
behaved as did nitrogen. Amounts retained were greater than could 
be accounted for by increased genital tissue, hence an anabolic or. 
somatotropic effect had to be recognized. Similar studies in normal 
young men and women, and in men 76 years old, resulted in qualita- 
tively similar findings, though only about half as much nitrogen, for 
example, was retained by them. Administration of this steroid to 
eunuchoids over much longer periods produced definite increases in 
urinary creatinine and in the basal metabolic rate, which was ques- 
tionably affected in the shorter studies. Methyl testosterone, given 
orally, acted similarly except that creatinuria increased. Chorionic 
gonadotropin produced testosterone-like effects in a boy 13 years 
old, presumably due to stimulation of his own testes. Further 
studies on young adults with this material will be reported. Patients 
with adrenal insufficiency, diabetes, muscular dystrophy, and debilita- 
tion due to various conditions were able to respond characteristically 
to testosterone. Estradiol benzoate, 5 mg. injected intramuscularly 
daily, induced reduction in urinary nitrogen, inorganic phosphorus, 
sodium, and sometimes pota.ssium in eunuchoids, a hypogonad, and a 
normal woman. Creatinuria and basal metabolic rate were unaffected. 
Androstene-dione given to two normal women caused slight reduc- 
tion of urinary nitrogen and marked reduction of creatinuria in both, 
and retention of inorganic phosphorus in one; given to a man with 
adrenal insufficiency it diminished all three. Dehydroisoandro- 
sterone did not affect the excretion of nitrogen, phosphorus, creati- 
nine, or creatine in a woman with Cushing’s syndrome nor in a 
hypogonad female dwarf. 
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Lambert, E. H., Code, C. F., Wood, E. H,, and Baldes, E, J. 
(Rochester, Minn.). The effectiveness of man’s cardio- 
vascular adjustments to centrifugal force. 

Opinions regarding the relative importance of the hydrostatic effect 
of centrifugal force (positive acceleration) on the arterial as opposed 
to the venous side of the circulation have been varied. Early investi- 
gators, for the most part, believed that in the seated subject cardio- 
vascular adjustments would be rendered ineffective by inadequate 
venous return and that with continued exposure to centrifugal force 
circulatory collapse would occur owing to pooling of blood below 
the heart. Observations on a modem human centrifuge have demon- 
strated that this is not the case and that effective cardiovascular 
adjustments are a uniform and striking occurrence. 

Commencing with the onset of centrifugal forex arterial pressure 
at head level falls progressively and after a characteristic latent period 
loss of vision or consciousness becomes evident at forces of 3 0 to 
7 0 g. Several seconds after the onset of centrifugal force the pro- 
gressive fall of arterial pressure is terminated and some recovery of 
pressure occurs even though the exposure is continued. In over 50% 
of instances this is sufficient to cause recovery from symptoms within 
5 to 10 seconds. 

The effectiveness of cardiovascular adjustments under these condi- 
tions is illustrated by the changes in arterial pressure at heart level. 
The average decrease in pressure per gm. increase in centrifugal force 
was only 4 mm. Hg. systolic and 0 mm. Hg. diastolic. The com- 
pensatory rise of pressure was from 20 to 70 mm. Hg. and began 
only 7 seconds aifer the force exceeded 1 -5 g. (that is, 3 to 4 seconds 
before complete loss of vision occurred at forces which produced 
blackout). Loss of vision and consciousness would occur at accelera- 
tions considerably below the usual threshold if a progressive fall of 
arterial pressure occurred at heart level or if the compensatory rise 
were delayed. 

The cardiovascular system is able to maintain arterial pressure and 
subsequently produce hypertension at heart level despite the fact 
that increased blood-flow and pooling of blood in the extremities 
coini&ue during this sequence. As shown by plethysmographic 
studies, even the final amount of venous pooling after 45 to 60 
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seconds does not embarrass cardiovascular function. Since arterial 
pressure does not fail significantly at heart level, the fall of pressure 
at head level with consequent occurrence of symptoms is due prin- 
cipally to the effect of increased weight of the blood on the arterial 
column between heart and head. 

Observations in a specially instrumented dive-bomber have democ- 
strated that the cardiovascular adjustments observed on the centrifuge 
occur and are equally, if not more, effective during exposure to 
centrifugal force in aircraft. 


LOthy, Herbert (Bern). Ultraviolet absorption of the living 
nerve fiber. 

The ultra-violet absorption of living nerve fibers of cold-blooded 
animals (frog and pike) is studied with the aid of an apparatus built 
after Casper ssoiiy^ Uithy,^ v. Mural The living nerve fiber has a very 
characteristic ultra-violet absorption : maxima at 265 mp, 280 mft, 
sometimes 302 m/x. Absorption at 265 mp corresponds to the 
nucleotides, the thiamin, and cocarboxylase of living nerve. With the 
loss of excitability the absorption decreases over the whole range of 
the absorption curve. A new effect was described as ultra-violet 
dichroism. Liithy and v. Muralt,^) With polarisation 

parallel to the fiber-axis the extinction |log jj at 265 mp is 

3-10% higher than measured with light of the same wave-length 
with a plane of polarisation perpendicular to the fiber-axis. At 
280m/bi the dichroism has the reversed sign, i.e. polarisation parallel 
yields an extinction 3-4% lower than polarisation at right angle. The 
studies of tabac mosaic virus^ and of thymonucleate films’ have 
shown that if the electric vector is perpendicular to the long axis of 
the molecule a selective increase in absorption is observed. The 
nucleotides, being oriented radially and the proteins in concentric 
layers in the myelin-sheath of nerve must yield an effect of reversal 
in sign of dichroism, as observed. The olfactory nerve of the pike 
has not a sheath with a protein structure and does not show the 
reversal of dichroism. 

Stimulation of sectioned nerve and absorption measured near the 
cut shows the appearance of action-substances in the bathing solu- 
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tkm (Ringer). Two maxima are observed at 260 m/i and 275 mfi. 
Collecting the bathing solution of a stimulated ner\e and an unstimu- 
lated control under identical conditions, shows that the cut surface 
produces an increased amount with stimulation of the intact nerve. 

Stimulation of moniodacctic acid poisoned nerve reverses the 
dichroism changes, developing with poisoning. A relation to 
accumulation of acetylcholine in poisoned nerve^ and disappearance 
of thiamin on stimulation of poisoned nerves exists. Normal aerobic 
nerves show no measurable changes with stimulation. Under 
anaerobic conditions, after each stimulation period a delayed and 
partly reversible change of ultra-violet absorption appears. 

* Caspersson, T., /. Royal micr. Soc. 60, 8 (1940). ’ Lulhy, H., Helv. 

Physiol Acta^ 4, C 20 (1946). ^ v. Muralt, A., Bit Signal^rmitHuttg Un 

ftenttu Basel, 1946. * Luthy, H., HtU, Physiol Acta, 4, C 50 (1946). 

» Luthy, H., and v. Muralt, A., Schw, Med. IVschr. 77, 10 (1947). * Bute- 

nandt. A., Friedrich* Frclcsa, H., Hartwig, S., and Scheibe, G., Hoppe’Seylers 
Zschr. 274, 276 (1942). ^ Caspcrsson, T., Cfvomosoma, 1, 605 (1940). 

* Wyss, A., and Wyss, F., Exper. 1, 160 (1945). 


Macheb(EUF, M. a., et Gros, F. (Paris). Recherches bio- 
cfaiiiiiqiies sor Factioii de U p6aicilliiie et de la tyrotiiridne 
smr on microbe sensOde i ces denx antibiotiqiies, dostridinm 
sporogeoes, Comparaisoa avec Taction sor certaines acti- 
Tit6s enzymatiqoes des extraits de moscles de mammiftres. 

Nous avons montre que la penicilline inhibe considdrablement la 
d^phosphorylation de Tacide adinosine-triphosphorique par les 
suspensions non proliferantes de Clostridium sporogenes, m£me en 
prince dc fluorure de sodium 0 06 M. 

Cette action semble la seule sur le m6tabolisme phosphoglucidique 
du microbe, car la p^nictUine n'inhibe pas Thydrolyse de Tacide 
g]yo6rophc«phorique ni la formation d’esters phosphoriques par le 
microbe ^ partir (k ^ucose en presence de duorure. 

Or, la d^pbospborylation de TA.T.P. est une ^tape capitale du 
m^bolisme dans le muscle des mammiferes. Si la penicilline etait 
egalement capable de Tinhiber, elle devrait avoir une action con- 
siderable sur rhomme soumis k son action. Nous avons elTective- 
ment constate que la dephosphorylation de TA.T.P. par les extraits 
musculaires n*est pas inhibee par la penidliine. 11 faut penser que 
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I’enzyme n’est pas idcntique ou bien quc les conditions de son action 
different. La tyrothricine n'inhibe pas la d^phosphorylation de 
rA.T.P, par les suspensions de Clostridium, elle oe r^git pas non 
plus sur la d^hosphorylation par Textrait musculaire. 


Minz, B., et Plotka, C. (Paris). La synengie des mddiateurs 
chijniqiies eo fonctioii du m^tabolisme des gloddes. 

L*antagonisme entre Tadrenallne et racetylcholine est loin d’etre 
general. Les recherches des demi^res annees ont multipli^ les 
examples dans lesquels ces deux m^iateurs agissent en parfaite 
synergic. Ce phenomene n'a pas seulement ete observe dans des 
cas ob les actions propres de ces substances se superposent, mais 
aussi au niveau d’organes rdagissant primitivement a ces corps de 
fa^on antagoniste. C]est sur un pareil organe, Tintestin de lapin, que 
portent nos experiences. L’intestin repond a I’acetylcholine avec une 
contracture, k radr6naline avec un arr^t des mouvements spontanes 
et une diminution du tonus. Or, lorsqu’on ajoute de racetylchoUne 
de 30 ^ 60 *apr^ une addition prealable d’adrenaline, on constate un 
renforcement net de Taction ac^tylcholinique. Dans ces essais 
Tac^tylcholine'peut ctre activement remplac^ par la choline et 
Tadrenaline te peut par Tadrenochrome. L’action conjuguee de 
I'adrenochrome ou de Tadrenaline d’une part, et de la choline de 
Tautre, fait apparaitre dans le liquide baignant Tintestin, un corps 
dont Teffet sur la preparation de la sangsue est sensibilisee par 
T6serine. Bile entraine done Tapparition d’ac^tylcfaoline. Les resul- 
tats de nos recherches ant^rieures sur Tintervention de la co- 
carboxylase dans la synth^ du mediateur cholinergique, nous ont 
sugg6re de chercher une solution ‘m^tabolique’ du phenomene de 
synergie enregistre. Nous avons ainsi trouv6 que Taction indirecte 
de Tadrenaline et de Tadrenochrome vis-a-vis de la choline est 
exag^rw par Thexose-monophosphate, le pyruvate de sodium, 
Tad^nosirje-triphosphate et par la co-carboxylase cUe-meme. Une 
analyse d^taill^ de Teffet adr^nalinique nous a apport^ la preuve 
qu’il est entiirement dO h Tadrenochrome. L’adr6nochromc exer- 
ceraic cette action synergique en augmentant concurremment avec 
la co-carboxylase la formation de radicaux acetyl n^cessaires k la 
synthhe de Taq6tylcholine k partir de la choline. 
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Minz, B., et Veil, C. (Paris). La rigidity de d^lr^bradoo 
implique-t-eiJe llntervention d’un facteor biimoraJ? 

Chez un lapin en etat de rigidity de d^rebration Penl^vement d'un 
segment important du nerf sciatiqiie ne diminuc que l^g^rement la 
rigidity de la patte corrcspondantc. Unc pattc totalement ^nervw 
par section haute du sciatique et du crural, abolissant toute r^ponse 
r^exe dans ce membre et a partir de ce membre, laisse subsister une 
rigidite nettement perceptible. La diminution de rigidite, obscrvie 
apres section des nerfs, s’intensifie pourtant considerablement apr^s 
ligature de I’artire ^morale correspondante. 

Y aurait-il une substance chimique libera par le centre 1^, 
v^hicul^ par le sang, et dont la prince conditionnerait la ruction 
hypcrtonkpie du muscle k Texcitation nerveuse? 

Pour dtucider cette question, nous avons essaye d'augmenter la 
concentration de ce corps h>Tpoth^tique en reduisant la masse san- 
guine circulante par evisceration de Tanimal. Nous avons observe 
que dans ces cas ou la rigidite n'etait pas absolue, elle pouvait 
etre intensiti^ a la suite de cette intervention. Dans les experiences 
effectu^ sur un tel animal (en rigidity et cviscere), sur lequel I’hyper- 
tonie musculaireetait i^rticulierement intense, I’interniption momen- 
tanw de la circulation par pincement de Part^re iliaque au niveau 
de Tunc des pattes provoquait une diminution nette du tonus des 
muscles. L’enlivement de la pince etait presque immddiatemcnt 
suivi d*un retablissement de la rigidite de cette patte, prec^e d’une 
secousse musculaire localise k ce niveau. Une ligature definitive 
de I'art^ avait pour consequence un relachement quasi total du 
tonus. Nous avons excite mecaniquement la plaie au niveau de la 
section cerebrale chaque fois que nous avons observe une perte 
passag^re et generate du tonus; immediatement la rigidite se trouvait 
renforcee dans toutes les pattes, k Texception de celle dont Tartere 
iliaque avait ete prealablement liee. Notons que le pincement et le 
relachement consecutif d'une artere iliaque chez un lapin normal 
n'entralne aucune des manifestations enregistrees chez Tanima! 
decerebre. 

Nous avons constate que le phenomene de rigidite s'accompagne 
d*une augmentation de la pression arterielle qui est sans rapport 
evident avec la manifestation de celui-ci. Cette hypertension n*est 
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pas due k I’effet mecanique de rhypercontraction ; car elle subsist© 
quand, sous Taction du curare, I’animal tombe en etat de r&olution 
musculaire complete. Nous avons d’autre part constat^ que le 
933 F, consid^r6 comme le sympathicolytique le plus courammcnt 
utilise, abaisse la pression artOTelle a son niveau initial et meme au- 
dessous ; il abolit en meme temps, tout comme le curare, la rigidite de 
decei^bration; celle-ci r^pparait avec Telimination du ‘sympathi- 
colytique*. 


Monnier, M. (Zurich). L’electro-retinogrammc (ERG) de 
Thomtne. 

Les manifestations electriques de Tactivite retinieime ont ete encore 
peu etudiees chez Thomme a cause des difficult^ techniques aux- 
quelles se heurte Texperimentateur. Avec notre coUaborateur F. 
Boehm, nous avons mis au point ime technique d'electro-retino^ 
graphic perimetrique qui nous a permis d’etudier, chez Thomme, les 
variations de TERG selon Tendroit de la retinc eclaire, Tintensite du 
stimulus lumineux, sa couleur et Tetat d’adaptation de la retine. Par 
ailleurs nous avons enregistre les manifestions bioelectriques con- 
sensuelles dc la retine, les Fractions simultan^ de la retine et du 
cerveau (ERG + EEG), enfin certaines manifestations pathologiques 
dans des cas de troubles de la vision (Monnier et Boehm, Helv. 
Physiol, Acta, 1945; Monnier et Amsler, Ophthalmologica, 1945; 
Monnier, C. R, Soc. Biol., avril 1946; Experientia, 1946; Monnier et 
Jeanneret, Ophthalmologica, 1947). 

Technique: Le sujet est assis devant un perimetre dont Tare gradue 
porte un dispositif d*ralairement (lampe, diaphragmes, lentille, 
filtres de couleurs). Ce dispositif mobile permet de projeter un spot 
lumineux sur les divers secteurs de la ratine et d’en regler Tintensite, 
la dur^, la couleur. La stimulation intermittente (flicker: 1 wlair 
par sec.) a Tavantage de realiser des conditions d’adaptation reti- 
nienne et pupillaire constantes. Les potentiels retiniens sont derives 
^ Taide d’dlectrodes impolarisables (type Monnier et Boehm), Tune 
en contact avec la corn6e, Tautre fix6e k la tempe. Ils sont amplili^s 
2 millions de fois et enregistr^ k Taide d*un oscillographe cathodique. 

Risultats: L’analyse de plus de 1800 traces chez I’homme a permis 
de faire les constatations suivantes; 
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1. Les ditto ks plus sttrs de TERG soot la latence du potentiel 
A, la dur^ de sa phase ascendante (Gipfelzeat) et son ampUtude (50 k 
300 microvolts). A ce potentiel positif suocide souvent une deflexion 
Dative qui correspond k la contraction de I'iris, comme le prouve 
un film de$ ructions pupillaires a la lumi^re ultra-violette. Le poten- 
tiel c qui suit est faible ou absent normalement, mais exag^re dans 
certains cas d’alfection (irebralc, 

2. La stimulation de la region centrale de la retine (20°) raccourcit 
les temps et augmente Tamplitude du potentiel A; la stimulation de la 
retine peripherique (60°) a une action inverse. L’electro-retinographie 
perinKthque permet done de controler objectivement le champ 
visuel. 

3. L’augmentation d'inteosite du stimulus lumineux raccourcit 
egalement les temps et augmente I'amplitude du potentiel b. 

4. L'electro-retinographie binoculaire revile que r^lairement 
d'un seui oeil produit une ruction consensuelle, assimilable au 
potentiel c, a Toeil non eclalre. 

5. La stimulation de la retine avec des spots lumineux de couleurs 
difierentes provoque des variations caract^ristiques de TERG. 

6. L’enregistrement simultane de TERG et EEC permet de 
mesurer le ‘temps central Cette valcur qu’on obtient en d^uisant 
du temps de blocage du rythme la latence du potentiel r^tinien b, 
nous renseigne sur la conductibilite des voies optiques centrales. 
Elle augmente dans les cas de l^ions du nerf optique. 

Moricard, R. (Paris). D^encbement bormoital de la matura- 
tion OTulaire chez la lapine et chez la rate hypophysecto- 
mto (Fooctioo m^ogto da liquide foUiculalfe). 

Chez les Mammiftres Tovulc termine sa mitosc r6ductionnellc 
quand il fiotte dans le liquide folHculaire. Chez la lapine» e’est le 
colt qui d^Ienche la formation du 1^^ globule polaire pr^cedant 
Tovulation. 

En 1933-4, j'ai montre que chez la lapine, rinjection de gonado- 
trophine d^lenche en 7 heures la disparition de la visicule germina- 
tive avec difftoKtation compile de la m6taphase de mitosc de 
maturation pitolant imm^diatement la formation du globule 
polaire it laquelle succto Tovulation. 

202 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

Cette 6tude n’avait pas ^te abord^ par le$ endocrinologistes qui 
se soot occupy des hormones sexuelles de 1921 a 1933, en parti- 
culler par Evans et Long (1921), Zondek (1926), Aschheim (1926), 
P. E. Smith (1926), Friedmann (1929), Parkes (1929), Courrier (1929), 
Smith ct White (1931), Selye (1933), Hinsey ct Markee (1933). Cer- 
taines remarques formul6e$ k ce propos par Courrier en 1946 a la 
Society de Biologie sont done erronees. 

Nos rfeultats furent conlirmes, independamment, par Pincus en 
1935 et repris par van Ravensteyn en 1945 sur la souris puis par 
Samuels 1946. 

Chez la rate *hypophysectomisee’ d’apr^ P, E. Smith, il y a 
encore formation du globule polaire. Nous avons verihe sur 120 
rates ^hypophysectomisees’ que cette observation est exacte mais 
I’interpritation en est probablement erronee, car dans V ‘hypophy- 
sectomie* de Smith, on laisse systematiquement la pars tuberalis. 11 
n’est done pas possible d’affirmer que I’hypophysectomie est com- 
plete et qu’il y a indepcndance entre Tovogenese et la fonction hypo- 
physaire comme I’ont admis Swezy (1933) et Zondek (1935). II y a 
dans la pars tuberalis des cellules endocriniennes non negtigeables. 
Nous avons essaye d’enlever Thypophyse et la pars tuberalis, mats 
la survie des animaux n*a pas d6passe quelques semaines. 

On est conduit ^ penser que dans les conditions physiologiques, 
il existe des relations de causalite entre une variation de la charge 
hormonale du liquide foUiculaire, et la formation du 1^*^ globule 
polaire pendant Tovulation. 

Ce resultat oblige a reviser la notion de la fonction oestrogene du 
liquide foUiculaire telle qu’elle semblait 6tablie a la suite des travaux 
d* Allen et Doisy (1923) repris par Courrier en 1924. 

Le liquide foUiculaire aurait une fonction m^Tog^oe. 

VON Muralt, Alexander, and Luscher, E. (Bern). The 

neiiro-regeneindve factor ‘NR*. 

Brain, spinal cord, myelinated nerves, and thymus contain a dialyz- 
able factor, increasing the speed of outgrowth of new fibres and 
decreasing the latency of regeneration of cut and degenerated nerves 
in the cornea of the rabbit. This factor is obtained from young 
animals and is not specific for any species. We have called it the 
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neuro-regeneradve factor ‘NR*. NR exists in brain, mainly in the 
white matter in a bound form, from which it is freed by enzymatic 
activity: it passes a dialyzing membrane in very short time and can 
be concentrated from the dialysale by evaporation in vacuo. 1 cx. 
of the final solution, corresponding to 1 mg. of fresh brain, is ii\)ected 
intraperitoneally and daily and produces 7-9 days after operation 
the onset of regeneration in the cornea. The highest activities of 
brain dialysates with regard to NR were found in April and May. If 
1 cx. of saline is injected in the same way, regeneration only begins 
after 17 days in the period March-August and after more than 20 
days from September-February. The cornea test is carried out as 
follows: fine circular cut of cornea down to Descemei’s membrane 
(percaine anesthesia), control of degeneration of all cornea nerves 
4 days after operation by touch tests with test-hair and vital staining 
(methylene blue) and slit-lamp. With regeneration, a distinct sensi- 
tive area within the scar is recognized, by evoking Ud-refiex. Treated 
animals show throughout higher acetylcholine content of operated 
cornea than all controls. Successfully treated animals have between 
the 10lh-20lh day after operation an acetylcholine content of the 
operated cornea 30-50% higher than untreated controls. Already 
several hours after operation, the denervated cornea shows a marked 
fall in acetylcholine content, reaching a minimum of 20% normal on 
the lOth day. 

Active dialysates show a very characteristic ultra-violet absorption- 
spectrum with a maximum at 248 

Nolf, P. (Brussels). L*A-fibrmog^ de Wooldridge. 

Refroidi k 0® C., le plasma du chien qui a re^u une injection intra- 
veineuse de peptone se trouble et laisse deposer une substance pro- 
teique, qui se redissout par le r^chauffement A 37'’ C. File a At^ 
isolee par Wooldridge et d&ignie par lui sous le nom d’A-fibrino- 
g^ne. £Ue cst pr^nte dans le plasma normal des mammifAres et 
peut en ^re separee k Tetat de puret^. 

EUe exerce une action coagulante sur tous les plasmas de mammi- 
fires qu'un traitement approprie a rendus spontan^ment incoa- 
gulables, sans les priver de leur prothrombine, tela que le plasma de 
dieval filtr6 k O'’, le plasma adsorb^ sur oxalate calcique colloidal, etc. 
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En presence de Pion Ca, FA-fibrinogene est dinue dc toute action 
coagulante sur la solution de fibrinog^ne et sur le plasma phosphate 
(ou sur la solution de fibrinog^ne additionnce de thrombogfene). 
Par contre, il coagule le plasma phosphate qui a ete additionne de 
thrombozyme ou un melange spontan^mcnt incoagulable de throm- 
bozymc, de thrombogene et de fibrinogene, Autrement dit, son 
activity coagulante exige, pour s'exercer, la presence simultanee de la 
thrombozyme et du thrombogene, couple fonctionncl connu sous le 
nom dc prothrombine dans la theorie classique de la coagulation. 

Le role dc I’A-fibrinog^ne est de favoriser Punion de la throm- 
bozyme et du thrombogene, dont le produit est la thrombine. II 
appartient done k la categoric des agents thromboplastiques; il est 
une proteine thromboplastique, autrement dit, une thromboplastine. 
Pur, il n’excrce aucune action proteolytique sur le fibrinogene. 

Trahe par Palcool ethylique a la temperature ordinaire, il est decom- 
pose en un residu insoluble de proteine denaturee, qui est denue 
d’activite coagulante et en une fraction phospholipid ique soluble 
dans Palcool, qui est thromboplastique. 

O’Connor, J. M. (Dublin). The influence of temperature on 
oxygen consumption in relation to the constancy of body 
temperature. 

The influence of temperature on oxygen consumption of animal 
tissues has been believed to be a continuous increase with rising 
temperature but in fact the rise is interrupted (above 18® C.) by two 
falls, one at about 30®, the second at 35'5“-42®. These falls are inherent 
in the mechanism of animal oxidation. The second of them is funda- 
mental in the fixation of body temperature in homoiothermal 
animals, and is responsible for the maintenance of a constant tem- 
perature in animals in which the centres have been put out of action. 
The falls are associated with the disappearance from a mono- 
molecular layer of fatty acids on an undetermined surface of, in the 
first instance, oleic acid and, in the second, palmitic acid. 

The evidence now to be presented is as follows: 

(a) The oxygen consumption of the skin of the finger (determined 
by the time of disappearance of the oxyhaemoglobin band) when 
graphed against temperature shows the two falls. 


205 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

{b) The pattern of this graph is altered in a predictable maimer if 
the skin has been treated previously with a particular fatty acid. 

(c) The oxygen consumption of the isolated skin of the frog shows 
the falls. The extent of the second change in level corresponds with 
the proportion of palmitic to stearic acid in the fat of the frog. 

id) The oxygen consumption of the isolated cornea of the ox 
shows a similar pattern. The extent of the second fall is again pro- 
portional to the palmitic: stearic ratio of ox fat. 

(e) The oxygen consumption of the gastrocnemius muscle of the 
spinal cat (data of Freund and Jannsen) graphed against muscle 
temperature shows a sharp fall at a temperature near to the normal 
body temperature. 


OvERBEEK, G. A. (0$s, Holland). Muscular fatigue in normal 
and adrenalectomized rats. 

The influence of adrenalectomy on the work performance of rats was 
studied by the method of Everse and de Fremery, Only male rats 
(150-200 gr.) were used, not later than one week after adrenalectomy. 
The diminished effect of repeated electrical stimulation, which is 
observed in adrenalectomized rats, is not caused by the accumula- 
tion of lactic add in the stimulated muscle, although such accumula- 
tion was observed. It was supposed that the transmission of nervous 
impulses might be impaired. In fact the decreased performance of 
adrenalectomized rats could be increased to normal by the injection 
into the muscle of physostigmine or doryl, but not of acetylcholine 
or adrenaline. The fact that acetylcholine produces no well-defined 
efiect might be explained by its rapid destruction by the cholines- 
toase of muscle. Six days after sectioning the sciatic nerve, when 
acetylcholine is no longer produced by the degenerated nerve, the 
same decreased work performance as in adrenalectomized rats was 
observed. A shortage of acetylcholine after adrenalectomy could be 
caused either by a decreased production or by an increased destruc- 
tion. The injection of citric add into adrenalectomized rats, which 
is reported to increase production of acetylcholine, had no significant 
effect. The injection into normal rats of vitamin K, which is reported 
to decrease production of acetylcholine, also had no such effect. On 
the other hand the blood serum of adrenalectomized rats showed no 
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increased cholinesterase activity. At the moment no arguments exist 
in favour of one or the other hypothesis. The same decreased muscular 
performance as after adrenalectomy or after degeneration of the 
sciatic nerve could be observed during the first week after hypophy- 
sectomy, during shock of various origin, and in thyroid insufficiency. 
These facts justify the supposition that the causes of the asthenia in 
adrenal insufficiency should be sought in the transmission of nerve 
impulses rather than in the muscle itself. However it must be stressed 
that this refers only to the first week after adrenalectomy. Indica- 
tions exist that in a later phase changes in the muscle might occur. 


Paesi, F. J. a. (Leyden). Some aspects of follicle growdi in the 
ovary. 

Oestrogens are known to induce in the ovary of the hypophysec- 
tomized rat the formation of a large number of medium-sized 
follicles. The latter are provided with a thick granulosa^ and possess 
no cavity. Under the influence of testosterone this granulosa disso- 
ciates into single cells. In a normal animal testosterone strongly 
favours the development of the follicular cavity. Both phenomena 
may rest on a common base, namely a decrease of the cohesion 
between the granulosa cells caused by the combined action of 
oestrogen and androgen. It is thinkable that the normal develop- 
ment of the cavity is due to the distension of the weakened granulosa 
under the influence of the pressure exercised by the liquor foUiculi. 
Other arguments for this interpretation were derived from our experi- 
ments with regard to the CoUip-eflect. 

The required amount of androgen may be produced in the ovary; 
we could show that in hypophysectomized rats androgen is liberated 
when the interstitial tissue is stimulated by placental gonadotrophin. 

We measured all follicles and corpora lutea in ovaries of hypophy- 
sectomized rats and of normal mice (some of these treated with 
gonadotrophin) and divided them on account of their diameter in 
size classes with a class interval of 10/i. The various size>ffi$tribution- 
curves exhibit a striking similarity in form : after a steep descent they 
all show a nearly asymptotic approach to the horizontal. This could 
not be ascribed to a gradually decreasing degree of atresia, but a 
plausible explanation was found in the assumption that in each unit 
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of time the growth of the follicle is proportional to the voiume that 
Uk follicle at that moment has reached. This is in agreement with 
the observations of Lane and Davis with regard to the number of 
mitoses per unit of volume. The shape of the curves and the large 
number of mitoses plead for a normal growth rate in the follicles of 
the hypophysectomized rats. 

The hypophysis appears to be more essential for the subsequent 
development of the primordial follicle (ovum witli a single layer of 
granulosa cells) than for the preceding development of the ovum into 
the primordial follicle. So in the hypophysectomized animal the num- 
ber of primordial follicles grows even larger than in the normal one! 
Placental gonadotrophin checks this increase and retards the further 
development of the follicle; these effects may be due to the activity of 
androgen of which the production was stimulated by the administra- 
tion of gonadotrophin, for androgen checks the development of the 
young egg cells. 


Petitpierre, Cl. (Lausanne). L' Amelioration de la valeur 
alimentaire des faiines de ckeales. 

Des essais sur de jeunes rats en croissance ont permis de montrer 
que, administr^ ad libitum et complete par des sels mineraux et 
de la vitamine D, des farines de ble d'un taux d'extraction variant de 
70 A l(X) % provoquent des croissances pratiquement identiques. En 
completant ces regimes par des germes de blA, du lait en poudre ou 
de la levure de biAre, de fa 9 on que 1' augmentation du taux protAinique 
soil identique dans tous les cas, nous avons obtenu les r^ultats 
suivants: Les germes de blA n’ameliorent pas la croissance; meme 
complete par la lacloflavtne, ce regime enrichi en germes ne produit 
qu'uive croissance de peu supArieure k celle du lot tAmoia. Le lait en 
poudre ec la levure de l^re ameliorent consid^blement la crois- 
sance, la levure semble-t-il un peu plus que le lait. Le complement 
simullan^ par le lait, la levure et les germes provoque une croissance 
encore plus rapide que la levure seule. Cette amelioration de la 
croissance doit etre due bien plus au fait que le deficit en acides 
amines des cereales sent combies par la levure et le lait, qu'A im 
compiemoit en vitamines. En effet une adjonction de OT % de 
caseine et de 0 2 % de levure suffit dejA A an^eiiorer nettement la 
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croissance, qui atteint roptimum avcc 0*25 % de caseine et 0-5 % 
de levure. 

Pi Suner, a., Cartaya, J. A., Soto Rivera, A., and Gali'ndez, 
H. (Caracas, Venezuela), The influence of uremic blood 
upon the urea clearance. 

Since a long time ago and on repeated occasions, we had been able 
to demonstrate that the blood of nephrectomized animals have an 
influence upon the diuresis by others. This effect is accomplished by 
the substances that accumulate in the body fluids of uremic animals. 
If the concentration of these substances is not too great, they produce 
an increase in the secretion of urine. 

Trying to clarify the mechanism of this phenomenon, we recently 
studied the influence of uremic blood upon the urea clearance and the 
relation between urea clearance changes and the modifications of the 
diuresis. We determined the clearance value using Austin, Stillman, 
and Van Slyke's formula* for the standard clearance. Ralli, Brown, 
and Pariente^, Jolliffe and SmiW showed that it is possible to apply 
it to the renal excretion of urea in the dog. The body surface of the 
dog has been calculated with Benedict^ formula.* 

In the blood from double nephrectomized dogs, taken 36 to 48 
hours after the operation, the urea was determined. The various 
amounts in terms of urea : twelve to thirty milligrams were given 
per kilo of body weight. Under these circumstances there is an 
increase of diuresis but the urea clearance practically remains 
unchanged, being very small in its modifications. 

The specific gravity of urine is not changed either, which shows 
that substances different from urea are being eliminated. In a few 
experiments we have found that there is an increase in creatinine 
excretion, but the results are not yet conclusive in view of the small 
number of observations, 

It is significant that the administrations of uremic blood in the 
dog is not followed by an increase of urea clearance, but by the 
increased water elimination accompanied by substances of high 
molecular weight. 

• Journ. Biol Chem. 46, 91 (1921). > Am, Journ. Physiol 97, 432 (1931). 

> Am, Journ, Physiol 98. 572 (1931), ♦ Ergebn. Physiol 36, 300 (1933), 
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POLONOvsKi, M., Busnel, R., et Chauchard, P. (Paris). 
Vicariance de la vitamiiie B 1 par Pacide folique et la 
xandiopt^riiie cliez le rat et le pigeon. 

Nous avons montre quc certains derives ptdriniques naturels ou de 
synth^ (fluorescyanine^ xanthopterine, isoxanthoptirine, acide iso- 
xanthopt^rine carboxylique, acide pl6roylgIutamique, etc.) peuvent, 
chez le rat et le pigeon, suppleer t une carence alimentaire totale en 
aneurine ou en riboflavine.’ 

D’autre part,* nous avons mis en Evidence le r61e de certains de 
ces compost dans la respiration cellulaire des melanocytes de 
Tecaille de carpe et dans le catatorulin-test, ou ils avaient une action 
vicariante de I’aneurine. 

Nous nous sommes cependant demande si Taction physiologique 
constatde dans la croissance du rat et du pigeon dtait liee k une 
symbiosc bactirienne intestinale, comme pouvait nous le faire penser 
le resultat des travaux de Toner et Day,^ &E!vehjem et al.'* 

Exp^rimentant sur des rats coecumectomis^,* nous avons pu con- 
stater une certaine diminution de croissance par rapport aux rats 
normaux, dans Taction vicariante de nos pt^rines pour Taneurine, 
plaidant en faveur d"une action vitaminique indirecte par synth^ 
bacterienne aux depens des noyaux pteridiniques. 

Nous avons cherche a confirmer ces exp^ences en soumettant A 
Taction des pterines des pigeons au regime d’avitaminose B 1 en 
prince du sulfaguanidine. 

A cet effet, des lots de pigeons furent sounds au regime d'avita- 
minose B 1 de Randoin-Lecoq, complete pour certains par 1 % de 
sulfaguanidine. 

Les crises de polyn^vrite se manifestArent au bout de 16 A 20 jours 
sans difiTArence nette attribuable A la presence de la sutfamide, et sans 
que la temperature des animaux, ni leur taux de leucocytes, soient 
diversement affect^s. 

Les pigeons re^urent ensuite les ptArines A des doses de 30 y et 
100 y pro die pour la xanthoptArine, 50 y et 100 y pour Tacide 
folique. 

Au bout de 16 jours, Taugmentation moyenne de poids s*Atablit 
coounesuit: 
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Nb, de 
Gain pigeons 


Regime d’avitaminosc + 50 y acide folique . 

gm. 

. 35 

5 

M 1 . + 100 y „ „ + guanidine . 

. 34 

3 

.. 4- 30yxanthopt6rinc. 

. 34 

3 

M „ 4-IOOy „ + guanidine 

. 39 

3 

„ „ -f 20 y aneurine + „ 

. 28 

2 


Les temperatures de tous les animaux redeviennent normales, 
ainsi que les chronaxies, le taux dcs leucocytes, les glycemies et les 
indices chromiques residuels plasmatiques. 

L’examen du tube digestif des pigeons ayant re^u la sulfaguanidine 
ne revela pas de modifications quantitatives nettes de sa fiore 
bacterienne. 

II se degage ce cette experience que, chez le pigeon, Taction de la ’ 
sulfamide, sans affecter quantitativement la flore intestinale et sans 
accel6rer la carence vitaminique B I, ralentit Taction vicariante de 
Tacide folique et de la xanthopterine, si Ton tient compte du fait que 
des doses doubles et triples de ces substance ne determinent pas chez 
les pigeons sulfamides, d’accroissement plus notable que des doses 
simples chez les temoins. 

L’action physiologique des pterines semble done, dans une cer- 
taine mesure, chez le pigeon comme chez le rat, cn rapport avec le 
metabolisme propre de la flore intestinale. 

* Busnel, R. G., Chauchard, P., Mazoue, H., et Polonovski, M,, C. R. 
Acad. Sci. 224, 237 (1947). ^ Busnel, R. G., Polonovski, M., et Pesson, M., 

Helvetica Chimica Acta, 39, fasc. 5 (1946). ^ Totter, J. R., et Day, P. L., 

J. Biol. Chem. 147, 257 (1943). * Elvchjem, C. A., ct Beverly, Ransome, 

J. Biol. Chem. 151* 109 (1943). ® Benard, H., Busnel, R. G., Chauchard, P*, 

Mazoue, H., ct Polonovski, M., C. R. Acad. Sci. 223, 826(1946). 


Ranzi, Silvio (Milano). Proteins and embryonic development. 
There are two alterations which are obtainable in the embryonic 
development of Amphibia. In embryos, which are developing in 
lithium chloride (sodium sulphate, sodium chloride, sodium tar- 
trate, ethyl alcohol, etc. induce the same, but less pronounced, 
deviation), die notochord is smaller and thus an hypoevocation 
(namely cyclopia). Instead in embryos, which are developing in 
sodium thiocyanate (sodium iodide and vital dyes induce the same, 
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but less pronounced, deviation), the notochord is abnormally large 
and we can observe phenomena of hypercvocation (myclencephalon 
larger, a large mass of neural cells is in the roof of the fourth 
ventricle, the pineal body is double). 

These two kinds of alterations correspond to the well-known 
vegetalisation and animalisation of the echinoderm embryo. 

I have studied if these effects of the different substances on embryo 
determination can be related to changes of the proteins induced by 
the employed chemical agents. The whole extract of embryos of 
Amphibia and the fractions containing Needham's euglobulin b or 
Szent-Gyorgyi’s structure proteins 1 (fractions containing proteins 
which are or can easily appear fibrillar) show a decrease in viscosity 
when treated with sodium thiocyanate in the same concentration 
which induces the notochord increase. Sodium iodide and pyo- 
cyanine induce the same effect on the whole extract and on the 
fractions. The lithium chloride, as well as all the chemical substances 
which induce cyclopia, increases the viscosity of all these extracts. 
The extracts of embryos containing only proteins which arc not 
fibrillar show an increase in viscosity as the effect both of lithium 
chloride and of sodium thiocyanate (or of ail other salts); the vital 
dyes arc practically without effect. Some preliminary determinations 
show similar results on protein extracts from sea-urchin eggs. 

These findings are probably related to the shape of the particles. 
Myosin solutions from rabbit or pigeon and thymonucleic acid solu- 
tions from pancreas of oxen in presence of sodium thiocyanate, 
sodium iodide, methylene-blue show a decrease in viscosity when 
these chemical substances are in the concentrations which induce 
increase of the notochord and hypervocation in Amphibia and 
animalisation in Echinoderms. The myosin solution shows increase 
in viscosity when treated with the same chemical substances in 
stronger concentrations or with lithium chloride and other chemicals 
inducing cyclopia. All the employed chemicals always induce an 
increase in viscosity of the solutions containing spherical particles 
as globulin X or gelatine gold brand. 

These researches show that the two kinds of substances which 
influence, in opposed ways, the embryo development of Amphibia 
and sea urchins, induce, the first a decrease, the second an increase, 
in viscosity of fibrillar protein solutions. Bearing in mind that 

212 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

changes in embryo determination are induced by those chemical 
substances, our investigation might point out that proteins which are 
or can easily appear fibrillar (as euglobulin b of Amphibian embryo) 
are responsible for such changes. 


Rijlant, P. (Brussels). La Respiration ‘occulte’ du centre 
respiratoire fondamental apres la destruction du centre 
moduJateur. 

Chez le lapin et le chat, curarises ou non, et anesth^ies au chloralose 
ou au nembutal, des destructions limites du tissu nerveux, au niveau 
de Tobex, d^terminent la disparition complete ou presque complete, 
de toute activite ^ systematisation respiratoire dans les nerfs phre- 
niques, intercosta ux et recurrents. Cet effet n’est obtenu pour des 
destructions trfes limites, que lorsque celles-ci sent realist dans 
la profondeur du tissu nerveux, sur la ligne mediane, a I’aplomb de 
I’extr^mit^ posterieure du plancher du quatrieme ventriculc. La 
lesion est, soil une incision sagittale profonde ou une electrocoagula- 
tion; dans quelques experiences la polarisation electriqud a aussi 
permis d'obtenir la disparition transitoire de I’activit^ respiratoire. 
En general la destruction doit s’etendre sur une hauteur de 5 mm. 

Dans quelques experiences I’asphyxie de Tanimal a amene le 
retour transitoire d’une activite respiratoire dans les nerfs phre- 
niques, cet effet disparaissant des le retablissement d’une ventilation 
pulmonaire normale. 

L’excitation electrique, a la frequence de 50 a 1 50 par seconde, des 
neurones d’origine des nerfs phreniques, recurrents ou intercostaux, 
installe dans ces nerfs des ripostes qui pr^entent une systematisation 
respiratoire nette. 

L’effet obtenu est homolateral et n’interesse en general quc les 
neurones directement excites. Dans quelques experiences des ripostes 
ont apparu k des niveaux inferieurs i Texcitation. 

La reponse k systematisation respiratoire est remplacee par une 
reponsecontinuedcs quel’intensite d’excitation est suffisammenl aug- 
mentee, Dans deux experiences I’activite respiratoire n’a disparu 
que d’un cote et s’est maintenue partiellement de Tautre. La reponse 
k Texcitation continue infraliminaire des neurones moteurs inspira- 
teurs ducdte apparemment inactif a provoque des reponses colncidant 
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compl^tement avec Pactivite inspiratoire spontan^ du coti oppose. 

Le territoire nerveux detruit dans toutes ces experiences coincide 
avec le ^centre modulateur* dont Pexcitation^ sans provoquer par 
elie-meme d’activite inspiratoire, impose cependant k cellc-ci le 
rythme d'excitation.' 

De ces experiences on peut conclure k la persislance des mecanismes 
centraux responsables de reiaboration de la rythmicite respiratoire 
apr^s la lesion bulbaire limitee, seule rexteriorisalion motrice etanl 
supprimee. En retablissanl celle-ci par I’excitation infraliminairc 
directe des neurones moteurs rintegriie des voies qui connectent le 
m^canisme respiratoire primaire a ces neurones et moteurs esl 
demontrM. 

La transformation de la respiration en une activite *occulte* par la 
l^ion bulbaire ne peutainsi traduire que la perte d*un appoint renfor- 
Qateur prenant son origine dans I'activite du territoire modulateur. 
La respiration physiologique depend ainsi de la sommation, au 
niveau des neurones moteurs des nerfs phreniques, recurrents, inter- 
costaux, etc. de stimuli leur parvenant au depart de deux centres, 
Tun resfjonsable de Tetablissement du rythme et dc la duree de 
I’inspiration — mais dont Tintervention isolw ne parvient pas k 
activer les neurones moteurs, la respiration restant ainsi occulte — 
tandis que Tautre' assure redicacite de la stimulation en imprimant 
son rythme propre dont la frequence est d’environ cent par seconde. 

‘ Rijtant, P., Acad. ray. mcd. Belgique, M^tnoires 1942, I, fasc. 10. 


SciiEiNER, H. (Paris). Poisons de musculaire. 

Le muscle droit de Pabdomen de la grenouille, fraichement isol4, est 
relativement peu sensible k Pac^tylcholine; cependant, lorsqu’on 
conserve le muscle, pendant un temps plus ou moins long, k la tem> 
perature de 4^-10\ sa sensibility k Pacetylcholine va croissant. Si 
l*on observe le comportement de Pexcitability yiectrique paraliyie* 
ment k Paugmentation de la r^ponse acytylcholinique, on constate 
sa diminution progressive. Ainsi, un muscle conserve pendant 10 
jours a la glacidre, pr^sentait une sensibility k Pacetylcholine 10 fois 
plus grande qu'au moment du pryiyvement alors que sa contracti- 
lity yiectrique ytait totalement disparue. 

D’autre part, nous avons constaty que les narcotiques, alors qu*iU 
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abaissent ou suppriment I’excitabilite electrique du muscle droit, 
exaltent sa i^ponse ac^tylcholinique. Ainsi la scnSibilisation obtenue 
par urethane est environ deux fois plus intense que celle obtenue par 
^serine. 

Enfin, nous avons vu que la fatigue du muscle, realist par Inaction 
d’une sirie de chocs d’induction maximales et poursuivie jusqu’a 
repuisement complet du muscle (arret des secousses) produit egale- 
ment une sensibilisation a Tacetylcholine comparable a celle obtenue 
par les narcotiques. 

La modification commune que le muscle subit au cours de Tusure 
(conservation), dans la fatigue, comme dans la narcose consiste en 
une perte d’elasticite qui se traduit par Tallongement du muscle 
Gusqu’ii 20-25 % de sa longueur initiale) ainsi que par I’augmenta- 
tion de sa plasticity. (Un tiraillement exerce sur le muscle a pour 
consequence un retour tris lent du muscle a sa longueur d'avant 
le tiraillement.) 

La perte de I'elasticite du muscle que nous constatons au cours 
de nos experiences est en grande partie reversible. En effet, il suffit 
d’unc trfes petite quantite d’acetylcholine (01 y-I y) pour faire 
reprendre au muscle sa longeur initiate et son elastic! te (resistance 
au tiraillement). 

En meme temps que Ton constate, par suite de radministration 
d’acetylcholine, une augmentation de Telasticite d^primee par la 
fatigue ou par la narcose, on voit reapparaitre Texcitabilite electrique 
abolie. Ainsi, apiis Tetablissement d'une course de fatigue, aboutis- 
sant h la suite de 2000 chocs d’induction, se succedant a un intervalle 
de 2 secondes, a une chute de I'yiasticite comparable au relachement 
du tonus d’un muscle lisse traite par adrenaline ainsi que, en myme 
temps, k I’arret complet des ryponses yiectriques, Taddition au bain 
ou le muscle est suspendu de 0*5 y d’acetylcholine a pour cons6- 
quence la reprise des nyponses yiectriques. La force musculaire 
ainsi rytablie par acytylcholine atteint en quelques minutes 80 % 
de la force initiale du muscle. 

Toutefois, la force du muscle ainsi restaurye n’est pas un simple 
retour & Texcitability normale d'avant I’expyrienoe de fatigue. EUe 
se distingue par les faits suivants: 

1. Elle ne survient qu’en prysence d’oxygyne (oxygynatlon du 
Ringer); 
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2. Elle est susceptible de se renforcer apr^ administration de 
d^rivw puriques et tout particuli^rement de cafcine, qui, par cllc- 
meme, n’a aucune action sur la force ct sur Tcxcitabilite du muscle 
isole. 

3. Enfin, le muscle fatigue qui, sous Taction d'acetylcholine, 
travaille apparemment comme im muscle directcment excite, est 
tres sensible a Taction du curare ct de la strychnine. £n effet, Taddi- 
tion au bain de 0 05 mg. de curare ou de 01-0-5 mg. de sulfate 
de strychnine supprime immediatement Texcitabilit^ electrique du 
muscle. 

Ainsi, le muscle epuise par une longue serie d'excitations directes 
et dont les contractions rwpparaissent sous Teffet d’acetylcholinc se 
comporle a plusieurs egards comme un muscle excite par Tinter- 
m^iaire de son nerf. 

Conclusion: Nos experiences montrent que Telasticite du muscle 
est une propriete complexe. A cole de la visco-elasticite, due aux 
proprietes physico-chimiques structurales de la substance musculaire, 
il y a lieu d'admettre une elasticite physiologique analogue sinon 
identique au tonus de la musculature lisse. II est possible quc le 
maintien de cette elasticite soit assure par dcs elements ncrveux 
autonomes situ« dans le muscle. Le rapport de discordance ct* en 
meme temps* dc relation reciproque entre la contractilite electrique 
et la sensibilite acetylcholinique semble indiquer Texistence de deux 
m^nismes dc la contraction musculaire* que Tanalyse pharmaco* 
dynamiquc permet de dissocier. 


ScHUTZ, F. (Birmingham). The reaction of urea ammo- 
mom cyanate in cells, and some pharmacological actions of 
cyanate. 

It was found that cyanate combined with methaemoglobin, haem and 
proto-porphyrin, giving characteristic shifts of absorption bands. 
One molecule of cyanate combines with one of methaemoglobin. 
While CN was found to have greater affinity for mct-Hb than CNO* 
the latter inhibited formation of Hb-F. CNO is thus capable of 
combining with Fe in met-Hb, and also with iron-free porphyrin. 
It prevents aggregation and precipitation of these pigments. It 
reacts with serum proteins* markedly raises the heat coagulation 
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point, and increases the rate of ultrafiltration of serum. Serum con- 
taining >0-16 M cyanate docs not coagulate on boiling, although 
the reaction of the solution remains at pH TA (phosphate buffer). 
It has marked diuretic and feeble narcotic action in rats, and is of 
low toxicity (CN:CNO ~ 1:60). It had a slight deepening and 
slowing effect on respiration in the decerebrated cat, practically no 
effect on blood pressure in spinal and decerebrated cats and rabbits 
under ether. Neither was the isolated heart, gut and uterus affected 
by small and medium doses. 

If injected into nephrectomised animals it raises the degree of 
oxygenation of venous blood. Its activity as inhibitor of cell respira- 
tion is also evident with tissue slices respiring in a protein free medium 
(CN:CNO ~ 1:40). If respiring in serum, however, the effect was 
small or nil, because serum proteins successfully compete for CNO. 
Cyanate was found to combine with cytochrome a3, but not with 
cytochrome c. Details of its actions on tissue metabolism will be 
discussed. 

Strong indication for the formation in cells of NHjCNO was 
obtained by two methods which will be discussed in detail. They 
involve reconversion of NH|CNO into urea and distillation in vacuo 
of cyanic acid from lysed cells under special conditions. Small 
amounts were regularly found in cells. Much larger amounts were 
found after nephrectomy and water retention. This w'ould theore- 
tically be expected when, on dilution, the thermodynamic equili- 
brium between the dissociated (cyanate) and undissociated (urea) 
components is shifted in favour of the former. A possible role of 
cyanate in the regulation of water balance will be discussed in this 
connexion. 

Schiitr, F., Nature, 155, 759 (1945). Schutz, F., /. Physhi 105, 17 P 
(1946). Birch, K. M., and Schiitz, F., Brit. J. Pharmacol. 1, 186 (1946). 
Cumming, G-, and Schiitz, F., in the press. Dirnhuber, P., and Schiitz, F., 
in the press. 


Sperber, Ivar (Uppsala). The mechanism of renal excretion of 
some 'detoxication products’ in tiie chicken. 

The excretion of several substances, particularly some so-called 
‘ detoxication products \ has been investigated in chickens. A method 
previously outlined by the author {Nature, 158, 131) has been used. 
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This is based on the existence of a renal portal circulation in birds. 
The difference betwMn the amounts of a substance excreted by the 
two Iddneys is determined, after the injection of the substance into 
one leg. This difference is nil for substances excreted by filtration 
only (ignoring possible effects due to diffusion). For substances 
excreted by the tubules a difference is found, which is more pro* 
nounced, the more efficient the tubular excretion mechanism. 

Hippuric add and omithuric acid are both excreted by the tubules. 
Benzoic acid is not. p-Acetylaminobenzoic acid is excreted by the 
tubules, but p-aminobenzoic acid is not. Methylglucuronide, phenyl- 
glucuronide and probably resorcinylglucuronide are excreted by the 
tubules. Glucuronic acid itself and probaby pregnanediol-glucuro- 
nide are not excreted in this way, 

Hippuric add, when given intravenously in relatively large quanti- 
ties (100-200 mg.), depresses the excretion of all the above-men- 
tioned substances which are excreted by the tubules. 

The amide of A^-methylnicotinic acid is also excreted by the tubules 
in the chicken. Apart from the very weak base, creatinine, this is the 
first instance known of the tubular excretion of a cation. 

As seen from the above, products of most of the more important 
* detoxication" mechanisms have been shown to be excreted by the 
tubules. The behaviour of ‘ethereal sulfates’ is at present under 
investigation. It would seem that the tubular excretion must be of 
considerable importance for the excretion of several normal con- 
stituents of the urine. The entry of ‘detoxication products’ into the 
urine is thus seen to be determined by the mechanism of their actual 
excretion as well as by the pathways of intermediary metabolism 
that lead to their formation. 

Stampfli, Robert (Bern). Tbe action potentiai of the single 
myeliiiated nerve fiber. 

Living single myelinated nerve fibers of frogs, toads, and pikes can 
be obtained by microdissection with fine steel needles under a bino- 
cular microscope. Their action potentials can be observed in a very 
satisfactory way by using the bridge method. The two nodes of 
Ranvier, including one intemodal segment, are forming functional 
subdivisions of the nerve fiber, which we call internodia. The bridge 
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method consists in placing each of the two nodes in separated eLec> 
trode cups, filled with Ringer solution, while part of the intemodal 
segment forms a bridge over an air gap of about nun. Each 
cup contains a number of mutually insulated platinum wires per- 
pendicular to the axis of the fiber. The whole arrangement is fixed 
into an electrically shielded moist chamber, thus permitting one to 
tap the action potentials at any desired point of the fiber. The inter- 
nodal segment in the air gap dries out and has thus a high resistance 
of 20 to SO megohms. The preparation is now put into one branch 
of a bridge circuit, balanced against a suitable impedance with a 
DC-amplifier as zero-indicator. The bridge AC-current of 50 cycles, 
used simultaneously as exciting and measuring current does not 
interfere with the action potentials formed, if the bridge is balanced. 
As in the intemodal segment in air a block develops within several 
minutes, the observed action potentials are mostly monophasic. A 
displacement of the Ranvier node lying next to the air gap into the 
air gap leads to a rapid decrease of amplitude and increased duration 
of the potential. The al!-or-none mechanism is lost and after a few 
minutes at most, the potential disappears completely. By crushing 
the fiber or by displacing the electrodes it can be demonstrated that 
an all-or-none response of the myelinated nerve fiber occurs only if 
an intact intemodal segment with the two Ranvier nodes belonging 
to it {intemodium!) is between the stimulating electrodes. As soon 
as only one node of Ranvier is lying between the electrodes, the all-or- 
none mechanism is lost. An intemodal segment alone, without 
nodes, never gives more than polarisation notches, growing con- 
tinuously with the exciting current. Very often, especially with old 
or stressed fibers, local responses can be seen, preceding the all-or- 
none type of propagated action potential in accordance to the local 
response observed by Hodgkin^ on crustacean nerves. For the 
formation of a normal propagated impulse the interaction of two 
nodes of Ranvier and their intemodal segment is necessary. Erlanger's^ 
and vonMurairs^ sug^tionof discontinuous propagation from node 
to node and the supposition of the intemodal segment acting as a 
separate unit thus receives strong support. 

’ Hodgkin, A. L., J. Physiol, 9!, 5 P (1937). * Erlanger, J., and Gasser, 

H. S., Elearical signs of nervous activity, Philadelphia, 1937. ^ von Muralt, 

A., Die SignalUbermittlung im Nerven, Basel, 1946. 
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Sten*Knui>sen, Ove (Copenhagen). Investigations on the tor- 
sional elasticity on isolated frog muscle-fibers. 

In anisotropic bodies there is no simple relation between Young’s 
modulus, Poisson’s ratio and the torsional rigidity which exists in 
isotropic media. An attempt is therefore made to investigate the 
torsional elasticity on isolated frog muscle-fibers and small fiber 
bundles to provide further information concerning intermolecular 
forces acting in the transverse direction of the fiber. 

An isolated muscle-fiber or a thin bundle consisting of 4-5 fibers 
is fixed by its tendon end to a torsion wire (diameter 40 microns) 
with a known directional couple. The other tendon end is held by a 
pair of micro-tweezers which performs periodical angular move- 
ments the amplitude of which increases continuously from 0 38- 
2-50 radians with different frequency of 1 -20 cycles per second. Dur- 
ing the experiment the fiber is immersed in a bath of Ringer’s fluid 
at different constant temperatures. When the fiber is twisted the 
movements of the torsion wire are recorded optically. From the 
known twisting angle of the fiber and the torsion angle produced in 
the wire the couple acting on the muscle-fiber can be determined. 
The longitudinal stretch is measured simultaneously by means of a 
condensor myograph (Buchthal). From the total couple as function 
of the torsion angle during rest and contraction under variable strain 
and constant temperatures the following facts can be deduced: 

1 . There is a linear correlation between the torsional deformation 
and the corresponding couple, i.e. the directional couple of the muscle 
fiber is constant at the torsion angles examined. 

2. The directional couple shows an exponential increase plotted 
against the longitudinal strain. 

3. The directional couple is 50-100 % higher during contraction 
than at rest. 

4. In the frequency range investigated the magnitude of the direc- 
tional couple is independent of the frequency. 

5. The directional couple decreases with increasing temperatures. 

The resulting torsional stiffness measured in a fiber under longi- 
tudinal stresses is determined by the torsional rigidity proper and a 
component due to a twisting of linear elements which in the untwisted 
state are in parallel with the rotating axis. The fact may be taken 
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in account in the following way: A mathematical analysis on the 
torque-twist curves obtained with various extensions will make it 
possible to find the distribution of the normal stress and the shear- 
ing stress over the cross-section of the fiber. From this distribution 
the torsional rigidity of the different fiber elements can be determined. 


Valette, G., et Cavier, R. (Paris). L’Activite des hormones 
sexueUcs et corticales par vole transcutanie chez le rat 
La penetration des medicaments par la peau est conditionnw par la 
nature du vehicule utilise. En ce qui conceme les hormones ocstro- 
genes on sail qu’unc solution alcoolique de folliculine appliqu^ sur 
la peau est beaucoup plus active qu’une solution huileuse utilis^e 
dans Ics memes conditions (Zondek). 

Des essais systematiques entrepris, a la suite de Macht, sur les 
essences vegetales et leurs conslituants nous ont montre que I’euca- 
lyptol est douc d'un grand pouvoir de penetration a travers I’epiderme 
et nous ont incites a employer ce liquide pour realiser Tintroduction 
par la voie transcutanw des hormones sexuelles et corticales. 
L’eucalyptol pr^nte en outre I’a vantage d’etre peu irritant pour 
Tepiderme contrairement aux solvants volatils habituellement 
preconis^. 

II resulte de nos experiences faites avec Toestradio! que Tapplica- 
tion de solutions de cette hormone dans Teucalyptol sur la peau de 
rates ovariectomisws fournit des resiiltats 3 a 4 fois superieurs a 
ceux que Ton obtient par injection sous-cutan6e d’une solution 
huileuse ou par application cutanee d’une solution alcoolique; de 
plus, la dur^e de I’cestrus sc trouve prolongcc. 

L’action de la testosterone a ete etudiee chez le rat castre par 
I’appr^iation de I’augmentation de poids des vesicules seminales 
et de la prostate. L’applicaiion cutanw de Thornione male en solu- 
tion dans I’eucalyptol provoque, du point de vue de I’intensite et de 
la durw, un effet analogue k celui que determine Tinjection sous- 
cutan^ d’une solution huileuse de cette hormone et nettement 
supirieur k celui d’une solution alcoolique applique sur la peau. 

L’^tude de la capacity de travail musculaire chez le rat sur- 
rinalectomis^ a permis de suivre Tadministration de la d^soxy- 
corticost6rone r6alis6e dans les memes conditions. lA encore, 
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J’administration d'une mime dose d*hormonc, soil par voic sous- 
cutanle en solution huileuse, soit par voie transcutanie en solution 
dans Feucalyptol provoque une restauration de rergogramme au 
bout du mime nombre dc jours, I’amplitude des contractions muscu- 
laires atteignant et dipassant la valeur initiale. 

II rlsulte de Tensemble de nos experiences que, grSce & I'emploi 
d’un vehicuJe convenablement choisi, il est possible d’obtenir par 
Fadministration transciitanee des hormones liposolubles un effet 
physiologique d’intensite sensiblement egale h celui que Ton rialise 
habitucllcment par injection hypodermique. 


Walaas, Otto (Oslo). The effect of the estrogenic hormones on 
the glycogen content in uterus and liver. 

The effect of the estrogens on the glycogen content in uterus and 
liver is studied in albino rats. The estrogenic hormones arc found to 
induce an accumulation of glycogen in the iilenis. Further a much 
greater increase in the glycogen content is observed in the muscularis 
than in the mucosa. The problem has been studied in adult rats 
during the sex cycle and in adult ovariectomized animals after injec- 
tion of estradiolbenzoatc, estrone and dioxydiethylsiilbestrol. 

The liver glycogen shoe's no alteration during the sex cycle. The 
liver glycogen content is neither affected by ovariectomy nor by 
injection of one single dose of estrogenic hormone. On the contrary, 
continued injections of estrogens in ovariectomized fasted rats 
increase the liver glycogen. 

Further it is shown that in adrcnalectomized animals also the 
estrogens will increase the glycogen content of the uterus. The 
estrogenic hormones therefore seem to have a direct increasing effect 
on the uterus glycogen. 


Walsh, £. G. (Oxford). Eledric threshold of faumiiD eye during 
dttk and light adaptation. 

Whilst the properties of the rods are commonly believed to change 
continuously and smoothly during dark adaptation, measurements of 
the electric threshold of the retina show discontinuities. 

Pulses of exponentially decaying current (time constants between 
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0-6 and 50 msec,) were applied across electrodes on the arm and 
cocainized conjunctiva or forehead; threshold was taken as the 
strength which just elicited a white peripheral flash. At the start of 
an experiment the threshold was determined with the eye exposed to 
light reflected from a hemicylinder of white cardboard of radius 
1 foot illuminated to 700 FC. The changes which occurred when the 
subject was plunged into total darkness may be divided into three 
phases: 

Phase A occupied the first 20 sec. after the withdrawal of light; the 
threshold fell to 46^10% of the initial value. This phase still 
occurred if the pupil was fixed with eserine or atropine. 

Phase B occupied the ensuing 6-1 1 min., and the threshold was 
constant throughout. If however the initial adapting intensity was 
only 70 FC., or if the pupil had been constricted with eserine this 
phase did not appear and phase C followed directly on phase A; 
biphasic curves of this nature have already been published.’ 

Phase C lasted about 10 minutes; the threshold climbed to reach 
a plateau at 80% of the initial value but determinations became 
progressively more difficult. 

If the eye was re-exposed to light towards the end of phase B or 
during phase C the threshold (1) rose very rapidly to a high value 
(e.g. 300% initial) and (II) fell in 3-6 min, to a value close to that at 
the start of the experiment; the apparent brightness of the back- 
ground and the threshold seemed to run parallel. 

The retinal structures stimulated by these pulses are probably the 
rods themselves; cones do not seem to be implicated as their dark 
adaptation is complete in about 3 min., moreover the slow rise of 
threshold in the dark still occurs after preadaptation to light too 
weak to stimulate cones.’ The delayed appearance of this slow rise 
afler preadaptation to bright light suggests that in these experiments 
the rods are indifferent to photochemical regeneration until a critical 
level is reached. The experiments were performed in collaboration 
with Miss P, Frodsham. 

‘ Barlow, H. B.. Kohn, H. J., and Walsh, E, G., Amer. Journ. Physiol. 148, 
376(1947). 
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Waters, E. T., Goranson, E, S., and Balasubramanyam, G. 

(Toronto). Insulin in biood. 

It has been shown that when paired leg muscles (chiefly sartorii) 
of frogs have been immersed in frogs’ Ringer’s solution, contain- 
ing radioactive phosphorus (P®-), at 5^ C. for 12 to 16 hours the 
‘turnover of phosphocreatine’ (the counts on the Geiger-Muller 
counter per minute per milligram of phosphocreatine phosphorus, 
isolated) is greater in the muscle immersed in Ringer’s solution to 
which a minute amount of insulin has been added. There is a rough 
proportionality between the difference in turnover values and the 
amount of insulin added, when the insulin has been added in 
amounts of from about 1/1000 to l/IOO unit per c.c. of Ringer’s 
solution. It is suggested that this sensitive test may prove to be a 
useful method for the approximate estimation of minute amounts of 
insulin. The method has been applied to the detection of changes in 
the insulin of dog blood, by immersing the paired muscles in the 
plasmas to be compared. 


Whitteridge, D. (Oxford). Afferent impuises from the heart 
and lungs. 

In the cervical vagus the most conspicuous afferent fibres detectable 
by electrical methods are, of course, the pulmonary stretch fibres and 
the aorta depressor fibres (Adrian, 1933). In addition, there are at 
least three other types of fibre which appear to arise from the heart 
and lungs. Fibres which have a c and v volleys corresponding to the 
a c and v waves of the auricular pressure pulse are common. The 
majority can be shown to follow the effective pressure in the venae 
cavae faithfully. The remainder behave as if their endings lay on 
the roots of the pulmonary veins. Similar impulses from venous 
receptors were reported by Amann and Schaeffer 
A second group show a systolic rhythm later in onset than the 
arterial pressure wave, and varying quite independently of the 
systemic arterial pressure. Their activity is greatly increased by an 
increase in venous returns and by intrathoracic negative pressure, 
and they appear to arise from arterioles or capillaries in the lung. 
The duration of their impulses is nearly twice as long as that of 
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Stretch fibres, and unlike all other fibres so far seen, they survive 
cooling to between 4-8° C. It is possible that they play a part in 
the production of deflation reflexes. 

A third group show a very early systolic discharge, corresponding 
to the isometric contraction phase. They have been seen to be active 
after an extrasystole which failed to open the aortic valves. They 
increased greatly in activity during positive pressure inflation of the 
lungs, which lowers the aorta pressure, but is believed to raise 
the right ventricular pressure. Their endings appear to be related to 
the ventricular wall. 

Adrian, E. D., /. Physioi 79, 332 (1933). Amann, A., and Schaefer, H., 
Pfliig. Arch. ges. Physiol. 246, 757 (1943). 

Young, E. G., and Phtnney, J. I. (Halifax, Canada). The 
proteins of egg yolk of the atlantic salmon. 

The proteins in the yolk of the unfertilized eggs of the Atlantic 
salmon {Salmo salar) have been fractionated by several methods. 
The yolks were diluted with 10% sodium chloride or 2% ammonium 
sulphate and exhaustively extracted with diethyl ether. A lipo- 
protein was precipitated from the resulting aqueous solution at its 
iso-electric point of pH 3 *7. It contained about 3% lipid, extractable 
by treatment with ethanol at 7% concentration. It appeared to be 
readily denatured and could be redissolved only partially in dilute 
ammonia at pH 8. On analysis it exhibited a concentration of 
N— 15-73% and P— 1*32% on a moisture-free and ash-free basis. 
Only a trace of an albumin-like protein remained unprecipitated. 

The lipoprotein was also isolated by the Piettre technique with 
acetone at a concentration of 70%. 

The proteins of the yolk have also been analysed by electro- 
phoresis. 

Gernandt, B., and Zotterman, Y, (Stockholm). The splanch* 
nic efferent outflow of impulses in the light of ergotnmine 
action. 

For an analysis of the action of ergotamine upon the arterial blood 
pressure of the cat the action potentials were recorded from eflerent 
fibres of the splanchnic nerve. 


Q 
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Wh^ ergotamine is given in a moderate dose of 0*05 mg. per kg. 
body*weight, asphyxiation or the inlialation of air rich in carbon 
dioxide was found to produce a fall instead of the usual rise in blood 
pressure. The electric response, however, differs only in that the 
response now starts earlier and is more accentuated. 

Alter a pithing of the brain and the medulla oblongata the efferent 
outflow in the splanchnic nerve reacts to asphyxiation and carbon 
dioxide in a way very similar to the reaction in the intact cat, but 
the response is more rapid and more pronounced than in the intact 
animal. Ergotamine does not produce any change whatever in the 
splanchnic efferent outflow in the spinal cat. 

This shows that inhibitory influences upon the spinal vasomotor 
centres arc exerted from higher centres, which Influence is abolished 
by ergotamine ev^ in moderate doses, as has been shown by Hothlin, 
Wright and Euler, and Schmiterldw. 

When giving increasing doses of ergotamine it was found that the 
effect of faradic stimulation of the peripheral end of the splanchnic 
nerve, which normally causes a rapid rise in the blood pressure, 
became more and more delayed and depressed, until afler large 
doses the effect was reversed. At this stage the adrenaline effect 
was also reversed. Even as small doses of ergotamine as 0 05 mg. 
per kg. body-weight exert a distinct peripheral action. The reversed 
^ect of asphyxia thus seems to be due to the fact that the peripheral 
dilatory action of CO, is no longer sufficiently counteracted by the 
efferent sympathetic outflow as the peripheral effect of these impulses 
is weakened or abolished by ergotamine. 

The recording of the action potentials from the splanchnic nerve 
did not yield any proof of any activity of specific vasodilatory fibres 
either before or after ergotamine. 

Astrup, Tage (Copenhagen). Fnictiomitioii of proteins by 
means of i^otein predpttotiiig agents. 

It has beat known for some time that substances commonly used 
for removing proteins from fluids, such as trichloroacetic add, 
metaphosphork acid, &c., under certain conditions are able to com- 
hme with and predpitate proteins without denaturation and other 
irreversible changes. Thus Kunitz and Northrop' showed that 
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trypsin could be precipitated by means of 5% trichloroacetic add 
and afterwards be regained without loss of activity. Perlmann and 
Herrmann^ precipitated egg albumin with metaphosphoric add and 
were able to regain crystalline egg albumin from the precipitate. 
Perlmann^ further prepared a crystallized egg albumin metaphos- 
phate. Anson* purified cathepsin by means of a predpitation with 
tungstic add. Spread in the literature we were able to find other 
examples of the purification of proteins by means of protein pre- 
cipitating agents. 

These observations suggested to us that this method of precipi- 
tating and purifying proteins might be of general applicability and 
in collaboration with Aksel Birch- Andersen experiments were under- 
taken in order to disclose this question. 

It is known, cf. Dexter^ Haynes^ and Bridges,'^ that renin may be 
purified by means of trichloroacetic acid, which at pH 2-9 precipitates 
impurities. We have succeeded in finding a method for fractional 
precipitation, using sulphosalicylic acid and tungstic acid, by means 
of which purified, potent renin preparations may be obtained in a 
very simple manner. We have further investigated the action of the 
precipitating agents on serum proteins, using electrophoresis after 
Tiselius, in order to study the different actions of the various agents 
on a protein mixture, the properties of which are comparatively 
well known. We have found that it is possible, when using various 
agents and by changing the conditions, to obtain a high degree of 
selectivity in the precipitations, and we are therefore of the opinion 
that we have here a new general method for the fractional precipita- 
tion of proteins. 

^ Kunitz and Northrop, 7, Gen. Physiol. 19, 991 (1936). * Perlmann and 

Herrmann, Biochem. Jour. 32, 926 (1938). ^ Perlmann. Biochem. Jour. 32, 

931 (1938). * Anson, J. Gen. Physiol 23, 695 (1940). * Dexter, Haynes, 

and Bridges. 7. Clin. /nv. 24, 62 (1945). 

Bargeton, Daniel (Paris). Contributitm h P^tnde dii rdle 
pfayslologiqiie des sels hUiaires. Etude qmiititative de kur 
action chol^r^tiqne. 

Lcs sels biliaires sont les corps les plus choIdr6tiques que Ton con- 
naisse. filimin^s ilcctivement par le foie ct rdabsorb^ dans Tintestin, 
iJs peuvent Stre consid^ comme excitant physiologique de la 
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smtion biiiaiFe. Leur action choleiitique a etc etudi^ sur le lapin 
k jeun apr» ii\jection intraveineuse, le debit biliaire ^tant enregistF6 
de fa^on continue pendant plusieurs heures. L'element le plus con> 
stant de la reponse chol^retique provoqu^ par des doses egales d’un 
meme sel biliaire est raccroissement maximum du dibit de bile 
siurvenant dans Ics minutes qui suivent Tinjection. Entre cct accroisse- 

ment S et la dose D il existe unc relation simple 5 - /r log |l + 

dans laquellc k Gt d sont deux constantcs. On peut proposer pour 
d une signification physiologique si Ton admet que le se! biliaire 
injcctc est d'emblee fixe clectivement sur le foie et que sa concentra- 
tion y passe de la valcur c ^ la valeur C; m itant la masse du foie, la 

relation devient 5 = /: log ^1 + “)ou 5 ^ log ^ exprimant que 

raccroissement maximum du debit de bile est proportionnel au 
logarithme de la concentration C du sei biliaire dans le foie si Ton 
prend pour unite sa concentration initiale r. L’expericnce donne 
pour d — me dc$ valeurs compatibles avec les donn^ admises pour 
la masse du foie el sa teneur cn sels biliaires. La constante k carac- 
tirise Tactivite du scl biliaire. La relation trouvde $e v^rifie avec une 
approximation de Tordre de grandeur des erreurs de mesure entre 
les doses de 2 ^ 100 et 200 mg./Kg. pour 7 sels biliaires essays, la 
bile cristalisce de Plattner et la bile fraiche de lapin. 

Si Ton injecte a un meme lapin deux sels biliaires diffi^rents les 
resultats observe s’expriment d'une fa^on satisfaisantc en donnant 
k la constante d ~ me la meme valeur qui semble done bien dependre 
dc Tanimal et cn donnant k k deux valeurs qui expriment Ic rapport 
des activity choleretiques des sels essayda. On en d^duit que le 
rapport entre les rinses choliritiques k deux doses Egales dc deux 
sels biliaires differents est independant de la dose, ce que v^rifie 
rexperience. 

La forme de la relation existant entre la reponse cboldr^tique ct la 
dose de sel biliaire qui la provoque conduit k penser que des pro- 
cessus physiques plutot que des processus chimiques interviennent 
dans Taction exdtante des sels biliaires sur Texcr^ion de la bile. 
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Browne, J. S. L, Schenker, V., and Johnson, L. G. 
(Montreal). Certain aspects of protein metabolism and 
nutrition in patients with chronic diseases. 

The metabolic investigations conducted in this laboratory during the 
past five years have demonstrated that, in adult patients acutely 
injured (bums, fractures, &c.) whilst in good health, the nitrogen 
metabolism undergoes certain changes which follow a characteristic 
pattern starting at the time of injury, and lasting through con- 
valescence to subsequent recovery of health. This phenomenon, 
apparently independent of the type of trauma sustained, has been 
termed the ‘Nitrogen Catabolic Response’. The pattern consists 
essentially of a markedly increased rate of excretion of nitrogen in 
the urine which reaches a maximum within the first week or ten days 
after injury, then subsequently merges into a second period during 
which the nitrogen excretion rate becomes considerably lower, even 
when compared to healthy control subjects on the same food intake. 
The mechanisms responsible for these changes are not known. 

In the course of these studies it was observed that this metabolic 
pattern was not manifest in patients debilitated by chronic disease. 
Investigations were therefore instituted to gain more knowledge 
regarding the reasons for this difference and in the hope of throwing 
more light on the mechanism(s) controlling the ‘ Catabolic Response ’ 
phenomenon. 

The present communication deals with the findings of these studies. 

A series of hospital patients chronically ill with diseases such as 
rheumatoid arthritis, bronchiectasis, pulmonary tuberculosis, peptic 
ulcers, were studied under controlled intakes of food at various levels 
and for definite periods of time. Nitrogen balance, nutritional 
status, body-weight, and general clinical course were carefully 
followed. 

It was found that, in contrast to the acutely ’ damaged * individuals 
mentioned above, these ‘ metabolically debilitated ’ subjects displayed 
a remarkable ability to retain their food-nitrogen at comparatively 
low dietary intakes, which, when raised to higher levels, led to more 
marked positive nitrogen balance and weight gain. In general, a 
noticeable clinical improvement was apparent concomitant with the 
improved nutritional status. This was so particularly in the case of 

229 



SBVBNTEEhnrH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

the patimits with peptic ulcer, bronchiectasis, and rheumatoid 
arthritis. However, in those patients with pulmonary tuberculosis, 
little or no roentgenological evidence of healing could be demon- 
strated in spite of their increased vigour, feeling of well-being, and 
gain in body-weight. It thus appears that the ' debility ' of chronically 
ill patients, which is so commonly attributed to the ‘toxic effects’ of 
some specific disease, may largely be due to under-nutrition. 

The foregoing experimental data are discussed as to the possible 
mechanisms involved in producing these abnormalities in metabolic 
behaviour. 

CoRDiER, D,, et CoRDiER, G. (Lyon). Influence des reflexes 
respiratoires d'origine aortiqne et sino-caroUdienne snr U 
r^sbtance k I’anoxie et k Tasphyxie progressires. 

L’^tude a etd faile sur des chiens anesthwi^ au chloralose. 

1. Anoxie progressive 

(а) Les chiens vagotomis^ augmentent progress! vement leur 
ventilation k mesure que le taux d’oxyg^ne diminue. Us succombent, 
comme les animaux lemoins, pour un taux d’oxygene dans Fair 
inspire variant de 2,5 ^ 3,5 % apr^ avoir present^ une hyperventila- 
tion comparable. La vagotomie ne diminue pas la r^istance a 
I’anoxie progressive. 

(б) Les chiens a sinus caroiidiens extirpfls augn)entent progress! ve- 
ment leur ventilation a mesure que le taux d’oxygene diminue. 
L’augmeotalioo est comparable a celle des animaux temoins jusqu’^ 
13 % d’oxygine environ. Puis, Thyperventilation reste inferieure k 
celle des animaux temoins et les concentrations mortelles d’oxyg^ne 
varient entre 3,50 et 8,0 %. L’cxtirpalion dcs sinus diminue la 
resistance k Fanoxie progressive. La seule ligature des carotides 
primitives nc modifie pas la resistance I’anoxie; la modification de 
Firrigation des centres n’est done pas responsable du phenomene. 

(c) Les animaux vagotomises et k sinus extirpes ont une resistance 
tr&s variable. Les concentrations mortelles d’oxygene varient de 
3,5 i 1 1 %. Le centre respiratoire prive des chemor6f1exes r^gula- 
teurs repond k Fanoxie progressive d’une manierc assezdesordonnee. 
Un type de respiration p^riodigue s'^tablit souvent k partir de 13 % 
d’oxygene. L*extirpatioD suppi^ntaire des ganglions etoil^s et 
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cervicaux superieurs ne change pas le coraportement des animaux 
de ce groupe. 

La sensibility directe du centre respiratoire a I’anoxic progressive 
est done tr^s nette chez les chiens anesthysies au chloralose. 

2. Asphyxie progressive 

Les animaux vagotomises et les animaux a sinus carotidiens 
extirpes succombent, comme les animaux normaux, pour une teneur 
en oxygene voisine de 3 %. 

Les animaux vagotomises et a sinus extirpes ont une resistance 
trys peu diminuee. Les concentrations mortelles d’oxygene varient 
entre 3,7 et 6,3 %. L’hyperventilation est comparable a celle des 
animaux temoins. Au cours de I’asphyxie progressive il y a done 
prydominance de la rygulation centrale sur la regulation reflexe. 
Chez les chiens prives de leurs chemorycepteurs reflexogynes, Tacidc 
carbonique a une influence regulatrice sur la reaction du centre 
respiratoire souflrant d’anoxie. 


Emerson, G. A., Wood, T. R., and Howe, E. E. (Rahway, 
N J., U.S.A.). Nutrition studies with diets containing ?ary-> 
ing sources of amino acid nitrogen. 

Weanling male rats were fed purified diets of equal nitrogen content 
but containing varying sources of amino acids. All identified 
vitamins were supplied in the rations. The order of growth response 
(greatest to least) for a 28-day test period was: (I) casein; (2) trypsin 
digest of casein; (3) acid digest of casein plus tryptophane; (4) mix- 
tures of amino acids. The food consumption, in general, paralleled 
the weight increments. Replacement of the amino acid mixtures or 
the acid digest by casein to the extent of 5, 10, or 15% of the ration 
resulted in increased growth. However, weight gains and food 
intakes comparable with those of the controls were seen only in those 
animals receiving the 1 5% level of casein. Possibly the poor response 
obtained with mixtures of amino acids was ascribable in part to 
palatability. The better growth observed with the trypsin hydro- 
lysate and with casein as contrasted with the acid digest may indicate 
the need on the part of the rat for an unidentified factor(s). 

Reproductive pcrformaiKc was studied in rats of both sexes main- 
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taioed on the amino acid or casein containing diets. Pint generation 
males receiving the amino acid mixtures bred normally. The young 
of females fed this same ration were undersized at weaning. The 
average weight was 24 gm. as contrasted with 34 gm. for the young 
of females fed the casein-containing diet. The young of the latter 
group compared favorably with those weaned from mothers main- 
tained on purified diets containing liver or with those given a natural 
food ration. The difference in growth was even more striking at 
3 months at which time the average weights were 1S7 gm. (amino 
add mixture) and 366 gm. (casein). 


Guttmann, L. (Stoke Mandevitle). Disturbances of autonomic 
mechanisms after spinal cord injuries in man. 

The first part of this communication deals with the disturbances of 
sudomotor function as revealed by the thermoregulatory sweat test 
in over 50 cases with spina! cord injuries. The quinizarin-method 
{Guifma/tn, 1937, 1941, 1947) was used as an indicator of sweat 
gland activity. In cervical injuries special attention was paid to the 
sweat disturbances in incomplete lesions. Two kinds of disturbance 
were found: (a) unilateral, involving the whole of one side of the 
body, (6) segmental, affecting certain dermatomes of the body only. 
The sweat disturbance demonstrates only the distribution of sudo- 
motor fibres and is dissociated from the disturbance of motor and 
sensory functions. Frequently dissociations between sudomotor and 
oculo-pupillary function were also found, indicating a separate 
location or different vulnerability of fibres subserving these two 
autonomic functions. In lesions of the thoracic cord the problems of 
the topographical relations of spinal segments to sudomotor func- 
tion in comparison with sensory function are discussed. In cauda 
equina lesions the thermoregulatory sweat test proved invaluable 
for distinguishing two groups of lesions: those uncomplicated and 
those complicated by superimposed lesions of peripheral nerves and 
sympathetic trunks or ganglia. 

The second part of the paper deals with the effects of bladder 
distension on sweating and cardiovascular mechanisms after spinal 
cord injuries. This study was carried out in co-operation with 
D, Whitteridge, Bladder distension in complete lesions above Th. 12 
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sets up reflex responses of autonomic mechanisms which are depen- 
dent in constancy and intensity on the level of the lesion. They were 
most conspicuous in all cases with lesions at or above Th. 5. In 
these cases the skin temperature rose in the neck and face while 
there was a drop of skin temperature of the feet, with rectal tempera- 
ture showing only a slight rise. There was a very large rise in the 
systolic and diastolic blood pressure. During the period of raised 
blood pressure a steep fall in pulse volume and blood flow in Angers 
and toes occurred. Sweating was profuse in face, upper limbs, and 
upper chest and to a much less degree down to Th. 10. The pulse 
rate showed a marked drop, there were extrasystoles and occasional 
bigeminy and the electrocardiogram revealed large U-waves. In 
contrast to these cases lesions between Th. 6 to Th. 10 showed only 
slight changes of blood pressure and in more distal lesions no blood 
pressure changes were found; These cases showed evidence of vaso- 
constriction in feet and legs only whereas the fingers and upper parts 
of the body showed definite signs of vasodilatation. The mechanism 
of this mass response of autonomic functions due to bladder disten- 
sion is discussed. 


Haig, C., and Haig, E. M. (New York). Retinal sensitivity 
contours. 

The sensitivity (reciprocal of minimal perceptible brightness) of the 
retina to violet and to red light has been measured in the horizontal 
meridian at zero degrees, at 2, 4, 6, 8, 10, 15, 20 degrees temporally, 
and at 2 , 4, 6, 8, 10, 20 degrees nasally to the fovea. For measuring 
rod sensitivity the eye was completely dark-adapted and the test 
stimulus was violet light ( < 460 m/i) to which the rods are maxim- 
ally sensitive. For measuring cone sensitivity, the eye was first 
exposed for 3 minutes to a white light (2360'’ K) having a brightness 
of 1700 millilamberts. The threshold brightness for red light 
( > 680 m/i) was then determined after 5 to 7 minutes of darkness, 
at which period the cones are completely dark-adapted while the 
rods arc still non-functional. Using red light for cone measurem^ts 
differentiates witii greater certainty cone (red) and rod (white) 
responses. 

Tlic Hecht-Shlacr dark adaptometer was used, in which the bright- 
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ness is oontroUed by neutral filters and a photometric wedge. The 
cticular test image subtended one degree of visual angle and was 
flashed on for 0*2 second by means of a calibrated camera shutter. 
The location of the image on the retina was controlled by allowing 
the subject to fixate on a very small, dim light placed at various 
angles to the center of the test field. Sensitivity is expressed as log 
reciprocal of the threshold brightness in lamberts. 

The sensitivity to violet light of the dark-adapted rods increases 
about one log unit from 2 degrees out to 10 degrees. The function 
remains constant out to 20 degrees temporally, but falls by about 
0'2 log unit at 20 degrees nasally. 

At zero degrees the measurements are necessarily those of pure 
cone function, as the one degree test image falls within the 1 *5 degree 
rod-free area of the fovea centralis. The central cones are histolo- 
gically different from the peripheral cones. Their sensitivity is about 
2 log units lower than that of dark-adapted rods to violet light at 
2 de^ees, while the larger cones at 2 degrees have a sensitivity about 
0-25 log unit higher than that of the thinner central cones. From 
this point outward the sensitivity steadily decreases to 20 degrees 
where it is about one log unit lower than at 2 degrees. 

Heller, H. (Bristol). Posterior pituitary control of neonatal 
water metabolism. 

The very low content of antidiuretic hormone of new-born rat 
pituitary glands {Heller^ 1947), together with the morphological 
evidence for the immaturity of the mammalian neurohypophysis at 
birth, suggested the possibility of neurohypophysial hypofunction 
in the new-born. If such a hypofunction exists, new-born animals 
should show a feature which is prominent in cases of clinical and 
experimental diabetes insipidus: they should, even under stress, be 
unable to concentrate the urine to the same degree as adults. New- 
born rats, kqHat 30-3 T C, were deprived of fluid for 24 hours and 
the concentnitioD of their urine was compared with that of the urine 
of adults which had been deprived of water for the same period. 
Estimations of the specific gravity, of the freezing point depression, 
and of the main osmotically active constituents showed that the 
animals failed to concentrate the urine to any considerable 
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degree. Does the absence of the adult type of response to water 
deprivation impair the physiological efficiency of the new-born 
animals? It could be shown that it docs, in so far as, in contrast to 
adults under comparable conditions of stress, new-born animals 
were unable to maintain an unchanged internal environment: the 
extrarenal water loss in the adult and the new-born series was 
statistically the same but the volume of urine excreted during the 
24 hours of withdrawal of fluid (though low in both seri^) was 
signiflcantly higher in the new-born animals. This finding agreed 
with the results of determinations of the water content of blood and 
muscle samples. Significant decreases were found in those of the 
new-born animals while their more economically functioning kidney 
enabled the adult rats to maintain the water content of these tissues 
unchanged. Plasma water losses of a magnitude similar to that 
suffered by new-born animals after 24 hours were observed in adult 
rats after several days of dehydration only, indicating again that the 
state of ‘physiological diabetes insipidus* was a significant factor in 
the liability of the new-born animals to dehydration. 


Hitchcock, F. A., Edelmann, A., and Whitehorn, W. V. 
(Columbus, Ohio). Physiological responses to explosive 
decompressloD. 

It has previously been reported from this laboratory that animals 
tolerate explosive decompressions over ranges as great as 8,(X)0 feet 
to 50,000 feet in as short a time as 0*02 second. Physiological 
responses observed included expansion of the thorax and abdomen, 
slowing of the heart, a drop in arterial blood pressure, and an increase 
in intrathoracic and cerebrospinal fluid pressures. We believe that 
these responses, except the distention of the abdomen, are the result 
of an increase in intrathoracic pressure. 

With human subjects, experiments have demonstrated that explo- 
sive decompressions to altitudes as high as 40,000 feet in 0*1 second 
are without harmful effects. A series of experiments are now under 
way designed to determine the physiological effects of explosive 
decompression to attitudes between 70,000 and 80,000 feet. At these 
pressures body fluids should boil at body temperature. Rats and 
dogs have been used in such experiments. The outstanding effect 
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with both species is a swelling of the body which begins between ten 
and thirty seconds aiter the explosive decompression. The swelling 
is apparently due to the rapid vaporization of body fluids and 
appears to occur in subcutaneous tissues. When the pressure is 
increased to a value of approximately 50 mm. Hg., this swelling 
diminishes. 

A technique has been devised for measuring the effects of explosive 
decompressions to such high altitudes on the volume of the lungs. 
Results obtained with this technique indicate that daily explosive 
decompressions for at least five days are necessary to produce sig> 
niiicant atelectasis. 

If experimental dogs are brought down to a simulated altitude of 
about 40,000 feet (141 mm. Hg.) within two minutes of the time the 
explosion occurs, the majority of the animals survive. However, 
exposure to 30 mm. Hg. for three minutes is almost universally 
fata!. Rats rarely survive exposures to 30 mm. Hg. of more than 
100 seconds, and after return to ground level, usually show a profuse 
pulmonary exudate, which is probably due to an increased perme* 
ability of pulmonary capi Hanes, Investigations are in progress to 
determine the effects of various procedures on capillary permeability 
and fragility. Studies are also being carried out on the circulatory 
responses and on the changes in thoracic, abdominal, subcutaneous, 
and cerebrospinal fluid pressures resulting from explosive decom- 
pression to 30 mm. Hg. Possible temperature changes in the lungs 
are being investigated. In this work we are endeavouring to distin- 
guish between the effects of explosive decompression per se and the 
effects of anoxia. 


Jimenez-Vargas, Juan (Barcelona). The innervation of the 
external sphincter of the urethra. 

An experimental study of the facts observed by means of the stimula- 
tion of the distal end of the cut internal pudic nerve is carried out 
and the electric and contractile responses of the bulbo-cavemosus 
muscle and of the external sphincter are compared. 

A similar study has been accomplished with the stimulation of the 
nervus erigens. 

The contractile response of the bulbo-cavemosus muscle to the 
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Stimulation of the internal pudic nerve is always very well manifested, 
by contrast with the uncertainty of the response of the external 
sphincter muscle. 

The stimulation of the nervi erigentes does not produce an appre- 
ciable response of the bulbo-cavernosus, but instead a contractile 
response of the external sphincter muscle is observed. 

Without the accomplishment of definitive conclusions, the inter- 
pretation of all these experimental facts suggests that possibly the 
innervation of the external sphincter by Iho internal pudic nerve is 
not fundamental for the function of the external sphincter. 

Kleyntjens, F. (Brussels). Observations on the central mechan- 
ism of fever. 

Fever has been induced in rabbits either by intravenous injection of 
typhoid vaccine or by hypothalamic puncture. The symptoms 
accompanying hyperthermia are identical in both cases: intense 
vasoconstriction of the ears, slow respiration, increased muscle tone 
and more or less obvious shivering. The threshold of thermal 
polypnea is definitely raised as shown by experiments in a hot box. 

The syndrome is essentially of an excitatory nature as shown by 
experiments of injection of depressing drugs (by a very thin needle) 
into the hypothalamic structures: traces of calcium chloride or 
urethane provoke at once maximal vasodilatation and suppression 
of shivering, soon followed by a fall of rectal temperature. Contrast- 
ing with these symptoms of defervescence, an additional and para- 
doxical rise of threshold of thermal pol3rpnea is observed. 

The efiects of thermal puncture may be divided into immediate, 
unspecific ones (e.g. possibility of initial vasodilatation) due to 
mechanical stimulation of hypothalamic neurones, and delayed, 
specific ones presumably related to the diffusion and pharmaco- 
logical action on the thermoregulatory structures of substances 
released by the local trauma. 

The direct pyrogenic effect of substances has been verified by the 
method of their hypothalamic injection in normal rabbits (the 
traumatic elfect being excluded by sufficient preliminary period of 
observation), and comparison of the minimal pyrogenic dose of the 
same substance when iitjected into other parts of the brain. These 
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operiiiients have demonstrated a direct pyrogenic effect of bacterial 
toxins and of histamine. The specificity of tl^ir final effects was 
ascertained by the coordination of febrile symptoms and by the rise 
of threshold of thermal polypnea, which could be detected even 
when the hyperthermia was very slight. 

These experiments contribute to demonstrate that in fever the 
functional disturbance of the thermoregulatory centre does not 
destroy the reciprocal innervation of its thermolytic and thermo- 
genetic components. 


L£A 0 > a. a. P. (Rio de Janeiro). Further ohserratioiis on the 
spitadiBg depression of actfrity in the cerebral cortex. 

A slow voltage variation, having a duration of 4 to 6 minutes, 
accompanies the spreading depression of activity in the rabbit’s 
cerebral cortex. This response, elicited by local stimulation, has 
been described previously (/. NearophysioL 7, 359-90, 39I--6, 1944; 
8, 33-46, 1945). Each cortical region first becomes negative with 
respect to an extracortical reference electrode, for 1 to 2 minutes. 
This negativity reaches, within 0 5 to 1 minute, a maximum of 8 to 
15 mV. and then decreases somewhat more rapidly. The region then 
becomes positive for 3 to 5 minutes, this phase having, as a rule, a 
smaller amplitude than the negative. As the region first becomes 
negative, its 'spontaneous’ electrical activity begins to decrease and 
its pial arteries to dilate. 

A sudden cortical anemia, resulting from a 1 -minute arterial 
occlusion, abolishes the 'spontaneous’ activity without itself indue- 
ing a slow voltage variation, but it promptly and profoundly alters 
the slow voltage variation accompanying the spreading depression 
of activity. This alteration, which outlasts (up to 2 minutes) the 
period of arterial occlusion, consists essentially of a prolongation 
and an increase of the negativity. If the period of anemia coincides 
with the decline of the negative phase or the initiation of the positive, 
the region returns to negativity, with a second negative peak appear- 
ing in the voltage curve. 

In a (XMlex, in no part of which a spreading depression of activity 
is in progress at the time, iotaruption of the circulation for longer 
periods induces a slow voltage variation only 3 to 5 minutes after the 
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arterial occlusion, at which time the cortex becomes negative. This 
negativity develops identically as when a cortical region is reached 
by a spreading depj ession of activity, and is of comparable voltage. 
The cortex then remains negative for as long as the circulation is 
interrupted (up to at least 12 minutes). If the prolonged anemia is 
started while a cortical region is involved in a spreading depression 
of activity and exhibiting the slow voltage variation, then the 
negativity, promptly induced in the region, persists for as long as the 
arteries are occluded (up to at least 12 minutes). 

Lundquist, Frank (Copenhagen). A method for estimatiiig 
tile reUtire amoonts and chemical composition of the secre- 
tions constituting human semen. 

It has been known since the work of Broesike in 1911 that the 
secretions from the various accessory sex glands in man arc not 
expelled simultaneously during ejaculation. Quantitative data as to 
the amount, composition, and the time course of evacuation of the 
individual secretions have so far not been available. Chemical 
studies on prostatic secretion and secretion from the seminal vesicles 
obtained through digital massage have been reported by several 
authors and the amount of prostatic secretion in semen has been 
evaluated by Gutman on the assumption that the first part of the 
ejaculate consists of pure prostalic secretion. Other studies have 
been made on fractionately collected semen, though only of a quali- 
tative nature. 

Making the following assumptions, quantitative data may, how- 
ever, be obtained through determination of acid phosphatase, fruc- 
tose, and the number of spermatozoa in each fraction. 

1. The secretions from the prostate, the seminal vesicles, and the 
testis-epididymis do not alter their composition during ejaculation. 

2. The secretion from Cowper’s glands is evacuated before the 
ejaculation proper and even if this is not the case the amount of this 
secretion is negligible compared with the other components. 

3. Acid phospliatase is present only in the prostatic fluid, fructose 
is present only in the secretion from the seminal vesicles, and sperma- 
tozoa are found only in the testis-epididymis secretion. 

If ejaculate is collected in 3 or more fractions, 12 equations with 
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12 unknown quantities may be formed. These equations are easily 
reduced to 3 containing as unknowns only the concentration of 
phosphatase in prostatic fluid, the concentration of fructose in 
seminal vesicle fluid and the number of spermatozoa in the testis^ 
epididymis secretion. From these 3 values the other 9 quantities, 
viz. the amounts of each of the 3 secretions in each of the fractions 
may easily be calculated. 

Experimental procedure. The experimental subject is instructed to 
collect the ejaculate fractionately in a special tray with six compart- 
ments. 

After liquefaction the fractions are weighed and analyses per- 
formed, 0 05 ml. of each fraction is used for counting spermatozoa, 
0-05 ml. is used for phosphatase determination and 0- 1 ml. is used 
for fructose determination. Generally, there is ample fluid left for 
additional analyses making possible determinations of the concentra- 
tion of other substances in the secretions constituting the ejaculate. 


Macintosh, F. C., and Paton, W. D. M. (London). The 
release of histamine by amidines and other compounds. 

The trypanocidal diamldines and certain other organic bases have a 
characteristic effect on the blood pressure of the cat. When one of 
these compounds is injected intravenously into a cat anaesthetized 
with chloralose, the blood pressure is not immediately affected, but 
suddenly falls after a delay of about 20 seconds. The following 
evidence indicates that the delayed depressor effect is due to the 
release of histamine, (a) Plasma taken from the cat after the blood 
pressure has fallen has an immediate depressor action when injected 
into another cat, and contracts an isolated strip of guinea-pig's ileum ; 
the two tests agree as to the amount of histamine present in the 
plasma, (b) The effect of the post-injection plasma on both the 
blood pressure and the gut is not abolished by atropine, but is 
abolished by neoantergan in doses just sufficient to annul the effect 
of histamine, (c) The post-injection plasma retains its activity when 
deproteinized and heated with strong HCl, as in Code's method for 
estimatiiig histamine in blood, (d) The slow intravenous injection 
of one of the compounds elicits a secretion of acid gastric juice in the 
anaesthetized cat. (e) Injection of dilute solutions of the compounds 
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into human skin produces a typical 'triple respon$e\ The main site 
of histamine liberation appears to be skeletal muscle. The most 
active compounds tested were stilbamidine and propamidine. 
Activity was also shown by straight<hain diamines, diamidines and 
diguanidines with the basic groups terminally placed, by some 
aromatic monoamidines, and by licheniformin, the antibiotic isolated 
by Callow and Hart from B, licheniformis. 

Malm^jac, J. (Algiers). Les modifications protidiqnes sanguines 
en anoxie. 

Cette itude experimentale est r^lis^ sur des animaux divers, soumis 
au caisson ^ depression ^ des anoxies d'intensite et de dur^ variables ; 
certaines experiences durent 3 44 heures. Dans d’autres, les s^nces 
au caisson sont rep^t^ joumellement pendant plusieurs semaines. 

L’ctude des prot^ines sanguines est r^liste par methode electro- 
phoretique. Des prises de sang arteriel sont faites avant et aprfes 
r^preuve au caisson, tous les 4 4 5 jours quand Texp^rience est 
prolong6e. 

Les r6sultats montrent qu*il y a surtout des modifications touchant 
aux globulines p et y, dont la cause est discut^. Les influences 
rwiproques de la permwbilit^ capillaire et des modifications bio- 
chimiques sont envisage. 

Monche, J., Jimenez-Vargas, J., and Sols, A. (Barcelona). 

Distribution of phosphomonoesterases in the dog. 

From five dogs the following isolated organs are removed separately: 
brains, parotids, thyroids, lungs, hearts, livers, spleens, stomachs, 
small and large intestines, pancreas, kidneys, suprarenals, a portion 
of skeletal muscle, testicles and prostates from the males : and ovaries 
and uterus from the females, and skeletal muscle. 

After the estimation of the weight of all these organs they are 
fragm^ted and mixed separately in order to obtain a homogeneous 
part which is triturated with sand and autolysed by n»ans of chloro- 
form water l/10(w/v) during twenty-four hours at the room tem- 
perature and with stirring from time to time. Then it is filtered 
through cotton and the resulting filtrates conserved in an ice-box 
until used. 


R 
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]|^ the Sols*s method phosphomonoesterases are estimated quanti- 
tatively at pH 9‘4, 5 0, 3*75, and 6-5 (Ai, Aj, and A*), after con- 
veniofit dilution of extracts in order to bring them to an optimal 
concentration in connexion with the pH to be employed, which is 
evaluated by means of a previous computation. . 

Employing the same extracts, the influence of the following agents 
on the activity of phosphatases of each of all these above-mentioned 
organs is tested: CN on the At; alcohol treatment and fluoride 
treatment on the At. 

The corresponding results are contrasted and discussed compara- 
tively with others of similar but pure isolated phosphatases, by 
means of Albers* technique. 


Monnier, A. M. (Paris). The role of calcium complexes in the 
elicitation of spontaoeoiK rhythmical nenous activities. 
Since the pioneer work of Sydney Ringer, calcium has been recog- 
nized as a fundamental constituent of body fluids. Absence of 
calcium leads to tetany, i.e. spontaneous acivity of nerve cells. Rhyth- 
mical nervous activity can be elicited more readily by decalcifying 
salts. Among such salts sodium phosphates are the most interesting. 
They disclose the spontaneous rhythmical response of nervous tissue 
without exerting any toxic effect. For instance, adequate injection 
of sodium phosphate to a spinal frog produces a marked enhance- 
ment of reflex after discharge for several days, The same effect 
could not be obtained with another decalcifying salt, such as sodium 
citrate, as the toxic action exerted leads to cardiac arrest {Bonnet 
and Monnier). Moreover, sodium phosphates at high concentrations 
induce a long-lasting spontaneous and synchronized response of the 
isolated medullated nerve {Monnier). 

The efficiency of sodium phosphates as decalcifying agents can be 
explained by the following arguments: 

(at) A mixture of primary and secondary sodium phosphate is a 
buffer, the pH of which can be adjusted. Thus decalciflcation can 
be made to proceed at any required pH. 

(b) Pho^hate ions are normal constituents of tissues and body 
fluids. Consequently they are non-toxic and can be used at high 
concmitrattoii, thus exerting a marked decalciflcation without iqjury. 
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The effect of decalcifying salts results from the formation of c^- 
cium complexes. Decalcification exerted by sodium phosphates 
results from the combination of calcium into complexes, with 
secondary phosphate ions. {Greenwald and Momier.) 

Complex formation with either calcium or magnesium is a general 
process. Such complex formation is obtained with all substances 
presenting several acid functions (i.e. organic diacids, amino^diadds 
and proteins). For instance if titration of a diacid is performed in 
presence of calcium chloride the following feature appears: the first 
part of the titration curve remains the same as in the absence of 
calcium, thus indicating that the neutralization of the second acid 
function proceeds without change. But the neutralization of the 
second acid function occurs at lower pH, as shown by the marked 
shift of the corresponding section of the titration curve. This shift 
results from the formation of a calcium complex at the expense of 
the secondary anions of the diacid and permits an accurate measure- 
ment of the dissociation constant of the complex. This complex 
formation can also be considered as lowering the pK of the second 
acid function, or, in other words as increasing the strength of this 
function. In the same way, changes in the calcium environment of 
excitable tissues can be interpreted as modifying the pK of some of 
their acid functions, and therefore changing their isoelectric point. 
Consequently their permeability and excitability changes in such 
conditions can be somewhat explained. 


Nicol, J. a. C., Smyth, C. N„ and Whitteridge, D. (Oxford), 
Conduction velocity in relation to axon diameter in myxicola 
ittfondibulum* 

A study has been made of the giant axon of the marine bristle worm, 
Myxicola infundibuluniy Renter, in order to determine its conduc- 
tion properties. This very large axon extends through the entire 
length of the nerve cord, occupying one-third of its volume, and has 
a diameter ranging from 500 /i to 1 mm. at the anterior end, tapering 
to 1 00 /A posteriorly. It is a continuous structure without internal 
synapses, and gives off peripheral branches to the strongly developed 
longitudinal musculature in each segment. Besides varying in 
diameter along its length, the fibre is regularly constricted in each 
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segment, about once per mm. It is surrounded by a relatively thin 
myelin sheath, less than 15^ thick. This axon forms the final 
common path for the quick reflex contractions by which the animal 
jerks back into its tube. It has not been possible to dissect out the 
axon entirely free from investing tissue but long strips of nerve cord 
together with a small amount of muscle and skin have been obtained. 

Action potentials of this axon were amplified and recorded by 
means of a cathode ray oscillograph and camera. The amplitude of 
the action potential in a dissected nerve is about 17*5 mV. and can 
be picked up readily from the outside of the intact animal. The 
animals were usually anaesthetized with 10% alcohol to prevent 
movement. 

A single electrical stimulus leads to the production of a nerve 
action potential, followed by a larger muscle potential. The nerve 
impulse is all or none ; there is a tendency, occasionally, for repetitive 
responses to single stimuli. Both nerve and muscle may be fatigued 
by rapid stimulation, the muscle potential dropping out much sooner 
than the nerve potential. Sharp mechanical stimuli give rise to single 
impulses, resulting in separate muscular contractions. The axon 
conducts equally well in both directions, when stimulation is elec* 
trical or mechanical. 

Conduction velocity varies from 6 to 20 m./sec., according to the 
diameter of the axon in the region where it is measured. Conduction 
velocities for a series of axons have been determined and the 
diameters of these axons have been measured histologically. The 
relation of the velocity to the diameter of the axon is discussed. 


dBRiNK, K. J. (Uppsala). The kinetic distributioit of gastric 
add. 

The reiations in gastric stimulation by intravenous injection of histamine. 

It is possible to stimulate the gastric glands by histamine given 
intravenously if the injection is made slowly and continuously. This 
has been done by a motor-driven syringe. The injection rate has 
been varied. The experiments have been carried out on dogs with 
Heidenhain pouches. 

Afigr Kmt four to six minutes the gastric juke appears but does 
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not reach a steady state before twenty to thirty minutes. After Uiat 
an almost constant level can be maintained for hours. 

When the injection rate is changed a new constant level will be 
reached. The relations between the injection rate and the secretion 
rate is given by the equation 

y — u{l“e"**) 

where y = the secretion rate 
X = the injection rate 
a and k = constants 

e = the base of the natural logarithm. 

A maximal flow of gastric juice is easily obtained, a fact which 
ought to be kept in mind when a secretagogue or an inhibitor sub- 
stance is to be tested. Differences in the stimulating or inhibiting effect , 
can only be discovered vfhen the stimulation is submaximaL 
It is also seen that there is no stimulation threshold for the his- 
tamine administered. The curve passes through the origin, i.e, even 
very small injection rates initiate secretion. 

The relations between secretion rate and acidity. 

If we consider the secreted acid as being of a constant strength 
(the primary acidity) all variations occurring are easily explained by 
the diffusion theory, which considers the decrease in acidity as a 
result of exchange diffusion of H-ions against Na-ions. The relations 
between secretion rate and chloride content are also very easily 
explained by the diffusion theory. 

The relations between secretion rate and excretion of neutral red. 

Neutral red has been injected intravenously in the same way as 
histamine. It can be shown that the dye is not secreted by the gastric 
^nds as is the hydrochloric acid. 

The behaviour of the dye can perhaps be explained by the diffusion 
effect of the hydrochloric acid. 


Pitts, Robert F. (Syracuse, N.Y.). Ratal meduuth^ involved 
in the excretion of acid urine by the nonnai iHiman subject 
Normally the slightly alkaline glomerular filtrate is converted into 
add urine during its passage through the renal tubules. This con- 
version is effected by the reabsorption of bicarbonate and by the 
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traosfonnatioD of the alkaline buffer components of the filtrate into 
their add forms. 

At plasma concentrations of bicarbonate below 25 millimols per 
litar, reabsorption of bicarbonate from the glomerular filtrate is 
essentially complete. Above 25 millimols per liter, bicarbonate is 
excreted in increasing quantities and the urine becomes alkaline. In 
three normal subjects the maximum tubular reabsorptive capacity for 
bicarbonate varied between 2-7 and 3 0 millimols per 100 mi. of 
glomerular filtrate. When more than this quantity is delivered into 
the renal tubules, the excess is excreted in the urine. The reaction of 
the urine varied from a low of pH 4 48 in acidosis induced by the 
ingestion of ammonium chloride to a high of pH 7-82 in alkalosis 
induced by the intravenous infusion of bicarbonate. 

Id acidosis, not only is the filtered bicarbonate reabsorbed quanti- 
tatively from the glomerular filtrate, but the alkaline buffer com- 
ponents of the filtrate are transformed into their acid forms more or 
less completely. This latter process is accomplished by the exchange 
of hydrogen ions formed within the tubular cells for ions of fixed 
base in the tubular urine. The absorption of the fixed base and the 
substitution of hydrogen ions for that base acidifies the urine. The 
add forms of the buffers are excreted in the urine as titratable acid. 

The capacity of the tubules to develop a concentration difference 
for hydrogen ions between blood and urine is limited. Thus, the 
maximum acidity of the urine in man approximates pH 4-5. At this 
reaction all dibasic phosphate (pK' 6*8) is converted into the mono- 
basic form, over half of the creatinine (pK' — 4-97) is combined 
with strong add, and p-aminohippurate (pK' 3*83) is partially 
eliminated as the free add. When these buffers are infused into 
normal man in ammonium chloride acidosis, the rate of elimination 
of titratable add increases in proportion to the quantity of buffer 
excreted. Comparing the three buffers at comparable molar rales 
of excretion, it is evident that the higher the pK' of the buffer, the 
more effectively can the kidney exchange hydrogen ions for the fixed 
base bound by that buffer. When phosphate was infused at high 
rates, the excretion of titratable acid increased to as much as 0*4 to 
0*5 imlliequivakats per minute and gave no evidence of any limita- 
tion. A limitatjon was imposed by the appearance of tetany in the 
subject. 
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DEL Pozo, E. C., and Anguiano, L. G. (Mexico). Tlie effects 
of scorpion venom on striated masde. 

The effects of saline extracts of ground telsons of Centruroides 
suffusus suffusus and C. Noxius have been studied on cat striated 
muscles. Intravenous injections of venom elicit fascicular contrac- 
tions resulting from spinal activity. After spinal transection the 
fascicular contractions below the level of the section are more 
marked. These fasciculations are prevented by destruction of the 
cord or by section of the motor nerves. However, fascicular contrac* 
tions appear when the intoxicated muscle is activated by electrical 
stimuli or by acetylcholine. Intra-arterial injections of venom produce 
abundant muscular fibrillations even in cut nerve preparations; the 
same effects are obtained by application of the venom on the muscle 
surface or by intramuscular injection. The direct application of 
venom to the nerve in isolated (frog) or in situ (cat) nerve-muscle 
preparations does not elicit motor effects. Fibrillations are not 
obtained when venom is applied to denervated muscle. 

Maximal electrical stimuli applied to a poisoned muscle produce 
contractions of greater amplitude and duration than normally. Such 
responses are repetitive and show one or more additional rises in 
tension. This type of response may be obtained 24 hours after the 
injection of the venom. A gradual decrease of amplitude, duration, 
and repetition of the responses takes place when a series of stimula- 
tions are applied. 

Three to five per second stimulation of cat gastrocnemius muscle 
yields initially tetanic contractions which later show individualized 
responses. Complete tetani are obtained with relatively low fre- 
quencies. High frequency stimulation gives rise to peculiar curves 
with two stages of tension rise separated by a fall, and a tension 
decrease (transmission fatigue) faster than normally. The curves 
seem to be obtained with a higher frequency of stimulation. 

Scorpion venom increases the amplitude and duration of muscular 
responses to acetycholine. 

Decurarizing effects of scorpion venom are shown by the imme- 
diate deblocking action after paralyzing doses of curare. Anti- 
cholinesterase activity is demonstrated by inhibition of acetycholine 
hydrolysis by defibrinated blood when blood-pressure effects are 
tested. 
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Large doses of venom block the muscidar responses to stimuli 
applied to the motor nerve, but contractions are produced by direct 
stiinulation. This blocking effect is reversible. 


Reid, C. (London). Secondary effects of insulin on metabolism. 
The physiological role of insulin is regarded as stimulating the pre* 
timinary reactions concerned in degrading the glucose molecule. 
Secondary effects are observed on protein and fat metabolism. Thus 
protein catabolism is spared by giving glucose to fasting animals as 
judged by the decreased catabolism of hepatic protein (rat) and of 
the decreased urinary N (dog; cat) as compared with their behaviour 
in completely fasted controls. No protein sparing occurs in depan- 
creatized animals given carbohydrate. 

Alanine and relate deaminated residues, lactate and pyruvate, 
readily increase the store of liver glycogen in fasted animals (rat), 
but exogenous insulin given with alanine or the 3 C atom residues 
prevents the formation of liver glycogen. The protein sparing action 
of carbohydrate may thus be secondary to a checking of the rate of 
entry of sugar forming residues into the chain of reversible reactions 
concerned with the disposal of glucose and of the 3 C atom com- 
pounds. Further, exogenous insulin in a dose sufficient to cause 
mild hypoglycaemia produces a small decrease in the metabolic rate 
and in the R.Q. 

As regards fat metabolism exogenous insulin given to a norma 
cat fasted 48 hours does not inhibit fat metabolism because as 
stated previously the metabolic rate decreases slightly with a mildly 
hypoglycaemic dose of insulin and increases slightly with a more 
decided hypoglycaemic reaction. On the other hand carbohydrate 
combined with exogenous insulin raises the R.Q. significantly in the 
fasted cat and the metabolic rate slightly. Evidently under these 
conditions, i.e. carbohydrate oxidation, the entry of fatly acid 
residues to the oxidative pathways is checked and fat metabolism 
declines. 
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Rose, Bram (Montreal). The synergistic action of histamine 
and anti-histamine compounds on isolated smooth muscle. 
During the course of investigations on the relative potency of various 
anti-histamine compounds assayed by their ability to prevent smooth 
muscle contraction due to histamine, it was noted that large doses 
of an anti-histamine compound («-Pyridyl, n-Benzyl, Dimethyl- 
ethylcnediamine monohydrochloride) were not capable of produc- 
ing a contraction of the smooth muscle, whereas a combination of 
this compound with histamine was active in this respect. It was thus 
found that a piece of gut inhibited by a small amount of the anti- 
histamine compound would not contract on the addition of either 
histamine or the anti-histamine compound when either of these were 
added separately to the bath. A combination of histamine with a 
large amount of anti-histamine compound was, however, capable of 
producing a marked contraction and an equivalent amount of the 
anti-histamine compound by itself was inactive. The significance of 
this finding will be discussed. 


Skoglund, C. R. (Stockholm). Reciprocal effects doe to stimu- 
lation of the spinal cord by currents of opposite direction. 
The effects of stimulation of the cord with direct currents of various 
duration have been studied in experiments on decerebrated cats. 
The stimuli were applied (through surface electrodes or inserted 
needle electrodes) to the lumbar cord or to descending tracts in the 
medulla oblongata and the responses were recorded from motor 
roots or different nerves and muscles of the hind leg. 

The typical responses of central nervous structures to artificial 
stimulation with direct currents are described and the similarity to 
natural discharges is emphasized. 

When the electrodes are placed on the lumbar cord in a given 
position it is found that stimulation with gradually increasing current 
strength in one direction causes flexor responses, while extensor 
responses predominate when the current is reversed. Monopolar 
stimulation of the descending tracts in the medulla evokes selective 
activation of the extensor system when the inserted electrode is made 
positive, while flexor responses occur when the electrode is negative. 
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In order to analyse the mechanism of this seJective excitation the 
excitability of the two systems has been studied during constant 
polarization. 

This method of activation of opposite systems in the cord has 
been applied in investigations on spinal reflexes (in collaboration 
with Bernhard) and some results from these investigations are also 
reported. 

Smith, W. W. (Bethesda, Md.), The effect of protein nod sulfur’ 
containing conpoimls on the physiological response to 
methyl chloride. 

The toxidty of methyl chloride was investigated during the war 
because of potential hazards from repeated exposures to low con- 
centrations. The influence of dietary factors on the response of rats, 
exposed to 2, (XX) p.p.m. 6 hours a day, 6 days a week from the age 
of 6 weeks until death, is reported here. 

Increasing casein from 20 to 35% lengthened survival lime of 
50% of the group (LT») from 10 to 29 days, while with 47 or 60% 
casein the LT^ dropped to about 24 days. Decreasing casein to 9 or 
4% did not change the survival time, which remained about 10 days. 

Cystine or methionine supplementing diets containing 4 to 20% 
casein increased survival time by about 12 days per meq. supple- 
mentary sulfur per 100 gm. diet, far more than was anticipated from 
the results with increased casein. Equal supplements with higher 
casein diets provided less protection, usually 1 to 5 days per meq. 
20% lactaibumin was equivalent to 20% casein supplemented to 
equal cysdne. A casein digest (amigen) was as effective as casein in 
reducing the potential protective action of the sulfur-containing 
amino acids. 

Sodium thiosulfate, sodium sulfate, and sodium sulfide were with- 
out effect, as was cystine betaine, a compound thought to undergo 
DO metabolic changes. BAL (0-2% in the diet) gave marked protec- 
tion to half of the group, while 1-3 dimercaptopropanol had little if 
any influence. 

In most diets I-cysUne and dl-methionine, as based on sulfur 
equivalence, were equally effective in prolonging life, and on some 
of the w^-supplemented diets exposed rats grew as fast as the 

250 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

controls, to within a few days of death. All supplements, however, 
failed to prevent the development of a neurological syndrome in* 
volving principally the hind legs. 

The relationship between sulfur-containing amino acids and pro- 
tein in protection against the lethal effect of methyl chloride is 
probably modified by maintenance requirements at casein levels 
below 20%, where growth is sub-optimal. This interpretation is 
supported by reports of others in connection with the lipotropic 
action of methionine and the development of hemorrhagic kidneys 
on choline-deficient diets. It cannot, however, account for the 
failure of casein-methionine to give protection equal to supple- 
mentary methionine at levels above 20% casein where growth and 
sulfur intake were equal. Such observations indicate the possibility 
of amino acid competition for a common enzyme system, for which 
we are now seeking independent evidence. 


Tainter, M. L., Becker, T, J., and Miller, L. C, {Rensselaer, 
N.Y.). The quantitative evaluation of spasmolytic dn^ in 
vitro. 

For many decades the Magnus method has be^ used for recording 
the reactions of excised tissue to spasmolytic drugs added to the 
surrounding physiological solution. During this period no method 
has found universal favor for expressing the potency of active com- 
pounds in terms of comparable well-known standard drugs such as 
atropine or papaverine. Our method consists of producing musculo- 
tropic spasms in excised rabbit ileum by barium chloride or in guinea- 
pig ileum by histamine. The spasmolytic effect of papaverine against 
these spasms is set up as a standard response. Similarly, atropine is 
taken as the standard against neurotropic spasms induced in rabbit 
ileum by acetylcholine. Each strip can ^ us^ four to six times. The 
spasmolytic drug is added to the tissue bath to give three different 
concentrations such that about 25, 50, and 75% respectively, of eight 
trials at each level are positive. Positive effects are those trials in 
which the added drug relaxes the muscle to one-fourth the tonus 
level existing in spasm. Thus it is possible to regard the relaxation 
of the induced spasms as an all-or-none (quantal) phenomenon. A 
linear relationship exists between log-concentration of the spasmo- 
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lytic drug and the probit (probability unit of Bliss') corresponding 
to the proportion of positive ^ects. Dosage-eflTcct data for both the 
standard (atropine or papaverine) or test drug are plotted on log* 
(Ht>bit graph paper.* Parallel lines best fitting both sets of points are 
drawn by eye. From these lines the potency of the test compound 
may be estimated. By appropriate conventional methods* tl^ stan- 
dard error of this potency estimate can be calculated. Using the 
above method a single, definite (most probable) potency value can 
be determined for each spasmolytic drug along with an index to the 
reliability of that estimate. This method has been found practical 
in screening for spasmolytic activity on an extensive scale. 

' Bliss, C. I., Science, 79, 409-10 (1934). * Miller, L. C., and Tainler, 

M. L., Froc. 5oc. Exp. Bioi and Med. 57, 261 , 264 (1944), * Gaddum, J. H., 
Med. Res. Councii Spec. Rep. No. 183, His Majesty's Stationery Office, and 
Bliss, C. L. Atm. Appl. Biol 22. 307-33 (1935). 


Teorell, Torsten (Uppsala). Bio-electrical polarization studies 
by means of square wave currents. 

It is well known that the polarization of tissues can appear as 
variations in the impedance towards A.C. of different frequencies 
or as changes in the tissue potential. In recent years impedance 
measurements with A.C. have been frequently employed for the 
characterising of the polarization behaviour. A new method em- 
ploying square wave currents instead of sinusoidal currents makes 
it possible to record impedance changes of a very short duration, 
which appear in tissues, for instance after brief electrical stimuli. 
The results may be expressed either as a * time-current strength’ 
relationship or, as in this communication, in terms of an 'equivalent 
scheme’ based on resistances and a 'polarization capacity' (im- 
pedance loci diagrams). 

Excised surviving frog skin has been employed as a tissue, the 
inside bring bathed in a nutritional solution, the outside subjected 
to various electrolyte solutiems. The skin could also be electrically 
'stimulated* by aid of Ag-Pt electrodes placed across the skin. The 
skin potential was measured via calomel electrodes. The 'square 
wave analysis* employed has been recently described.* Some experi- 
ments are described. (1) Ringer, NaCl, KG, and CaOt have been 
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compared as outside solutions. Th^ increase the D.C. resistance 
(i.e. the ^polarization resistance’) and decrease the potential in the 
order given. The changes of the polarization capacity will be dis- 
cussed. (2) Rectifying properties of the skin can be demonstrated. 
(3) The influence of the strength, duration, and current direction of 
D.C. stimuli has been studied. Most stimuli will cause a temporary 
decrease of the D.C. polarization resistance (the high frequency 
resistance stays constant). The polarization capacity seems, how- 
ever, to remain unaltered. There are, in general, marked differences 
in the effects of * anodic' and 'cathodic' stimulation, in particular as 
regards the skin potential. 

The frog skin results have been compared with polarization 
phenomena and potentials exhibited by some artificial membranes 
as studied by the present technique. It seems probable that a great 
deal of what is here termed as ‘polarization’ can be related to ionic 
distribution phenomena across charged membranes. 

« Acta Physiol. Scatid. 12, 235 (1946), 


Therman, P. O. (Helsinki). Reciprocal excitability changes in 
mammalian A nerve fibers. 

The excitability properties of cats’ sciatic nerves, excised and soaked 
in Kxebs-solution at pH 74 and stabilized to a moist atmosphere of 
COj-0| at 38® C., have been studied with respect to low and high 
threshold A fibers. Alkaline or acid shifts induced by increasing 
amounts of 0„ N|, or CO* resp., of the gas mixture in the nerve 
chamber, may cause opposite excitability changes in low and high 
threshold fibers of a mixed nerve. The effects are reversible and 
accompanied by changes in afier-potentials as well as membrane 
potential of the nerve. In pure motor nerves corresponding excit- 
ability changes are of w opposite nature in flexor and extensor 
nerves. Thus, an increase of excitability of low threshold fibers in a 
flexor nerve is followed by a simultaneous decrease of excitability in 
corresponding extensor nerve fibers. These opposite effects are 
assumed to have a functional significance in the reciprocal innerva- 
tion of antagonistic muscles. Similar reciprocal effects have not been 
found in pure sensory nerves, flexor or extensor in origin. 
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Walawsri, Juuan (Warsaw). Tlie different physiological states 
of the vagus nerve’s activity in clinical observations. 

In my experiments on animals published in my former papers, 1 have 
found that the pneumogastric nerve, apart from the normal status 
can show a hypertonic, an excited as well as a paralytic state which 
may be provoked by means of the electric current or by pharma- 
cological agrats. 

A different pneumogastric condition finds its expression in a differ- 
ent electrocardiographic curve, and also as demonstrated by Czubal- 
ski^ in characteristic blood changes. 

1 have found that in exanthematic typhus the state of the vagus 
nerve may vary. Electrocardiography and blood protein analysis in 
exanthematic typhus patients carried out during the 1940-5 epidemic 
in Warsaw showed that at the very beginning of that disease there 
are manifestations of hypertonic or excited conditions of pneumo- 
gastric nerve. They are of a very short duration. In the full fever 
period there appears paralysis, whereas in the defervescence and in 
apyrexia the excitation or hypertonicity of the vagus is observed. 
These vagus activity changes are in relation to the blood circulatory 
troubles in its centre, provoked by capillary changes due to the 
typhus Rickettsia. 

Experiments have shown that in the full fever period the vagomi- 
metic remedies, such as ergotaminol (gynergen Sandoz) and atropin, 
give no effect whatsoever due to the lack of acetylcholine. However, 
they prove efficacious as soon as temperature becomes normal and 
the pneumogastric nerve after restoration of the circulatory condi- 
tion in its centre regains its capacity of producing acetylcholine. 

The pneumogastric excitation manifests itself in the heart in blocks 
or bradycardia with a low T wave in the electrocardiographic curve, 
and in the blood by the decrease of the scrum protein. 

Pneumogastric hypeitonidty provokes the bradycardia with a 
T wave elevation and a serum protein increase. 

The results of serum protein evaluations in the exanthematic 
typhus were published in the proceedings of the Polish Academy of 
Sc^ioe in Cracow in 1946. The results of electrocardiography are 
now in printing. 

The different vagus tonus condition in the exanthematic typhus 
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taken together with clinical symptoms has given a new starting 
point to an original pathogenic conception published by myself in 
collaboration with Gerner (Warsaw, 1946) in a monograph on 
exanthematic typhus. 


VON Wendt, Georg (Helsinki). Obserrations coDcerniiig A- 
and C’Vitamin metabolism and their relation to the power 
of resistance. 

During the First World War many observations were made which 
showed the significance of the vitamin supplies for the power of 
resistance. 

In a Norwegian officers’ battalion with a body of selected men the 
morbidity of tuberculosis rose in 1916 from a few tenths % to 
3'5%, when the potatoes included in the food lost their C-vitamins 
by being boiled too long, and when condensed milk and margarine 
were substituted for whole milk and butter in 1921 the morbidity 
increased to 61%. The correction of the errors in connexion with 
the lecturer’s studies of similar cases during the World War, led in 
1928 to the disappearance of tuberculosis. 

These observations led to self-experiments of long duration in 
order to study the A- and C-vitamin metabolism. The researches of 
Giroud concerning the significance of the C-vitamin for the working- 
readiness and working-results of guinea-pigs, as well as the researches 
of the same scientist concerning the influence of strenuous labour on 
the C-vitamln percentage in the cortex of the suprarenal gland helped 
considerably in the clearing up of the problems. 

Through the self-experiments: 

1 . an increase of the deficiency of C-vitamin by increased use of 
the muscles; and 

2. an increase and a decrease of the deficiency of C-vilamin in 
proportion to a better or worse supply of A-vitamin. 

Against the background of the studies of Giroud this shows that 
extensive syntheses of C-vitamin occur in the human body and that 
their extent, as with the animals, is dependent on the extent of the 
supply of A-vitamin. 

At the beginning of muscular work the C-vitamin syntheses arc 
stimulated primarily by a hormone secretion from the cortex of the 
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suprarenal gland, whereby C-vitamin is consumed. At an insuffi- 
cient content of the cortex of the suprarenal gland with C-vitamin 
this hormone secretion can only ensue more or less imperfectly, 
causing a greater or smaller deficiency of C-vitamin. The content 
of the cortex of the suprarenal gland with C-vitamin depends on the 
supply of A-vitamin. On account of the altogether too scanty 
supply of A-vitamin in the ordinary food in the civilized countries 
the content of the cortex of the suprarenal gland with C-vitamin is 
scarcely one-seventh of the normal. 

The average content of the cortex of the suprarenal gland with 
C-vitamin is about 140 mg.% in animals. According to reliable 
analysis material, the average percentage in adults is only 20 mg.%. 
In normal human foetuses the C-vitamin percentage in the cortex of 
the suprarenal gland is about 140 mg.%. 

The charging of the cortex with C-vitamin gives simultaneously 
a picture of the status of the power of resistance of the resisting 
apparatus. The diminished percentage of A- and C-vitamins of the 
Norwegian officers* battalion caused such a further decrease in the 
power of resistance, that many otherwise harmless tuberculous infec- 
tions were able to fiare up. The lecturer has recently been able to 
make similar observations in regard to cancer. 

On a constant diet with an insufficient supply of C-vitamin the 
C-vitamin deficiency can be diminished to a certain point by in- 
creased supply of A-vitamin, The quantity of A-vitamin needed for 
this is equal with the individual’s A-vitamin requirements. As a rule 
these requirements are never below 15,000 international units of 
A-vitamin. The need of the lecturer is at present at 18,000 1.U. 


WiERZUCHOWSKi, M. (Lodz, Poland). On the mnxiiniim and 
the optimiim level of glucose utilization in the mammalian 
body. 

When glucose is being introduced intravenously at constant rate at 
some blood-glucose concentration, a peak of utilization appears 
which also is the optimum of assimilation, because with a further 
rise in blood-glucose a decrement of utilization follows, as is evident 
from the data: 
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Maximum and optimum 
level of utilization 

When blood 
glucose further 
raised a drop 
of utilization of 
gm.jsq. mJ 
per hour 

Condition of the animal during 
continuous glucose injection 

Increase of 
blood glucose 
above the pre- 
injection level 
mg.% 

Glucose 
utilizjed 
gm.jsq. m.* 
per hour 

1 . Normal dog, resting 

945 

97 

11 

Adrenaline 003 mg.ykg. an hour 

762 

49 

16 

2. Normal dog, resting . i 

977 1 

88 

7 

3 . . 1 

1,178 

87 

17 

4 

1,170 

75 

10 

Other normal dogs, resting . 

640 

83 

25 

Work, 1,000 kg.m./kg./hour 

1,000 

107 

16 

Work, 1,200 , 

1,105 

128 

11 

Chloralose anesthesia, dog . . ^ 

641 ! 

99 

16 

Amytal-sodium anesthesia, dog 




Body temperature below 37“ 

499 

62 

10 

.. „ 37-39" 

759 

83 

14 

„ „ above 39“ 

1,035 

99 

— 

Insulin (high dosage) . 

538 

74 

29 


’ Cowgill and Drabkin's surface area formula for dogs. 


WiERZUCHOWSKi, M., Sysa, J., and Toczyski, T. (Lodz, 
Poland). R^piratory center under influence of excessive 
hyperglycemia in dogs under chloralose anesthesia. 

During progressive intravenous saturation with glucose of the intact 
dog or of the isolated head preparation the respiration rate remains 
in many cases constant up to almost the highest blood-glucose levels 
and only the depth of each breath increases with the concentration 
of blood-sugar. Up to 3,000 mg.%* of blood-glucose, carbon dioxide 
inhalation causes the usual stimulation of respiration; between 3,000 
and 4,000 mg.%, however, this reaction decreases. Between 3,300 
and 3,700 mg.% the increased vulnerability of the center appears: 
short lasting, and up to this concentration harmless, asphyxias often 
become lethal. The reflex excitability of the center (from pressocep- 
tor areas, by direct stimulation of the carotid sinus nerve or of the 
central end of the cut vagus) persists up to the high levels of hyper- 
glycemia, but at last ceases as a premonitory sign before the final 
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refusal of the respiratory center. In many cases the medullary and 
spinal respiratoiy centers die between 3,500 and 4,200 mg.%, after 
suffering some depression of the respiration rate and amplitude. But 
sometimes, even in the absence of chemooeptor tissue, they still 
retain their activity up to markedly higher levels: 4,550 mg.% 
(medullary) and 4,750 mg.% (spinal). As in anemia,* they appear 
to be more resistant to the extreme hyperglycemia than other 
centers. 

' In the venous blood: arterial blood glucose content is several hundred 
mg. % higher. * Heymans, C, and Bouckaert, J. J., Buii. de VAcod. royale d« 
med. de Betg. 3, 29 (1938). 


Zeller, £. A. (Basel). On the diembtry of the ophio-l-amiiio 
acid oxidase and its application to the estunadoa of pep- 
tidases. 

Ophio-l-amino acid oxidase’ does not attack N-substituted amino 
acids and imino acids tike Prolin.* The velocity of the oxidation is a 
function of the chain length of the substrate. The enzyme has been 
found in the lung and liver of venomous and non-venomous snakes^ 
and in the venoms of more than 20 species. No trace of the enzyme 
was found in the venom of Bothrops itapetiningae which is pure 
white, while the other venoms are yellow and certain riboflavin. 

As soon as a greater amount of snake venom was available (Bitis 
gabonka), the purification of the enzyme was undertaken. The 
various steps of the procedure and some properties of the purified 
substance will be described. 

Since the Ophio-l-amino acid oxidase oxidises only free amino 
acids and no peptides, the enormous activity of the enzyme can be 
used for the qualitative and quantitative estimation of several pep- 
tidases in different biologica] sources. Under suitable conditions the 
velocity of reaction is a constant, which only depends on the activity 
of the peptidase. Some details and results of this method will be 
discussed. 

Jl ZOkt, E A., and Maritz, A.. Helv. 27, 1888 (1944). * Zeller, E. A., 

Msrtiz, A., and Iselin, B., heir. 2f, 161 S (1945). * Zeller, E. A., Iselin, B., 

and Marita A., Heh. Physiol Acta, 4 , 233 (19^). 
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Beritoff, J, (Tbilisi, U.S.S.R.). The origin and biological sig- 
nificance of (be electric potentials of the spinal cord. 

The initial rapid potentials, led off from the surface of the spinal 
cord of the cat and frog or from the dorsal roots wiffi the stimulation 
of sensory nerves, represent an expression of the excitation of the 
intraspinal piece of the dorsal-root fibres. The fairly short discharge 
of rapid potentials following after them for a period of one-tenth of 
a sec. or a little more arises as a result of the excitation of the inter- 
nuncial circuits. 

The rapid potentials led off from the ventral roots express the 
excitation of ventral-root fibres. In certain cases the rapid potentials 
of large amplitude that arise immediately after the dorsal-root effect 
express the excitation of motor neurones directly evoked under the 
influence of the dorsal-root impulses. 

Slow potentials, led off from the surface of the cord and also from 
the dorsal and ventral roots, result from the summation of the 
electrical potentials of the local processes arising in the dendrite and 
cellular mass of the gray matter of the cord (neuropil) in the region 
of the synapses of the dorsal-root fibres, intemuncial neurones, and 
recurrent collaterals of the motor neurones. The slow potentials, 
led off from the dor^ roots, express the local processes of the 
neuropil chiefly of the dorsal half of the corresponding segment, and 
those led off from the ventral roots express the local processes of the 
ventral horn of the corresponding segment. 

The biological significance of the rapid potentials consists, in the 
first place, in the conditioning of the transmission of impulses of 
excitation from the dorsal-root fibres to the intemuncial and motor 
neurones and, in the second place, in the production of local pro- 
cesses in the dendrite and cellular mass leading to the formation of 
slow potentials. 

The biological significance of the cellular slow potentials lies in 
the prolonged excitation of conesponding axons as a result of the 
stimulating action of these potentials. 

The biological significance of the dendrite slow potentials OttK- 
sists, chiefly, in the anelectrotonic decrease of excitability in me 
nearest axon and cellular elements, which thus conditions wc^ening 
of their excitation and blocking its transmission from neurone to 
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neurone. This depressing action of the slow potentials expresses 
central inhibition and lies at the bottom of the general inhibition 
arising with every active condition of the central nervous system. 


BeznAk, AladAr, B, L., and GAspAr-RAdy, Zs, (Tihany, Hun- 
gary). Observations on the mechanical response of frogs’ 
rectus and sartorius to nervous and acetylcholine stimulation* 

These muscles respond to electric stimuli (ES) of varying frequencies 
(lO-IOO/sec.) and intensities (0-5-50/zF) as well as to acetylcholine 
solutions (AQ of varying concentrations (0 01-20*000 ftg./ml.) with 
tetani. The ‘quick phase’ of Brown previous to the tetanus is seen 
only in the sartorius. Height and duration are positive exponential 
funrtions of the concentration of AC (as described by A. J. Clark) 
or of the intensity of the ES. Higher concentrations of AC, or 
greater intensities of ES can elicit contraction from both rectus and 
sartorius after the muscle has relaxed its tetanus developed in a more 
dilute AC bath or during the continued stimulation by a weaker ES 
provoking less than 80% of the maximum contraction. Following 
relaxation of tetanus in an AC solution, or ES causing 100% con- 
traction, no increase in the intensity of the ES or in the concentration 
of the AC can cause the muscle to contract. .The force necessary to 
stretch the muscle in tetanus of a given height back to resting level 
is the same whether the tetanus is caused by ES or AC. 

Both oxidizing (bubbling of 0„ oxidized glutathione, &c.) and 
reducing (bubbling of H*, reduced glutathione, adrenaline) agents 
strongly but reversibly depress, or suspend the excitability of the 
muscle by ES or by AC. Contrary to AC, salts of adenosinpyro- 
phosphate (ATP) do not imitate the ES. 

The available experimental data are best in accord with the 
hypothesis that muscle contains a population of nerve endings of 
various excitability liberating AC and of receptors of varying sen- 
sibility to AC. Contraction is brought about by the reaction of the 
receptors with the AC. AC liberators and receptors both become 
refractory after action. The time of recovery also varies. Redox- 
processes play a role in the building up of the sensitivity to AC of 
the receptors. 
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BbznAk, Margit, and Hajdu, IstvAn (Tihany, Hungary). The 
role of extra-cardiac factors in mechanical heart hyper- 
trophy. 

By narrowing the ascending aorta of white rats, a heart hypertrophy 
can be obtained which is demonstrable in 2 days, well pronounced 
in a week, and about doubled in 4 weeks. The heart was found to 
be unable to hypertrophy in consequence of the narrowing, if the 
pituitary had previously been extirpated, but the hypertrophy was 
again present after the implantation of the first lobe of the pituitary. 
The extirpation of the stellate ganglia on both sides caused the 
hearts of white rats to increase in weight. This increase is present 
proportionally in all the parts of the heart. In the majority of cases 
the weight-plus was gained by the 8th day. The narrowing of the 
ascending aorta produced a hypertrophy of the left ventricle in 
normal, and in rats whose stellate ganglia had at different times 
previously been extirpated. If the narrowing is carried out at a time 
when the gain in weight caused by stellate ganglia extirpation had 
already taken place, there is— beyond this—a left-ventricle hyper- 
trophy of the same extent as in normal animals. Histological 
findings of above experiments are discussed. 

CoMLiNE, R. S. (Cambridge). Synthesis of acetylcholine by 
non-nervous tissue. 

Saline extracts of acetone-dried nervous tissue form large amounts 
of acetylcholine in the presence of cysteine, choline, NaF, KCI, Mg. 
ions, and, in addition, adenosmetriphosphate (ATP), citrate, and a 
dialy sable, heat-stable substance called the ‘activator’, prepared by 
boiling saline extracts of acetone-dried brain (for references see 
Feldberg and Mann, 1946), Synthesis under similar conditions has 
now been studied in organs other than those of the nervous system, 
particularly the human placenta and the spleen of the horse, which 
are known to contain large amounts of acetylcholine. 

Human Placenta: Placental extracts form, aerobically and an- 
aerobically, large amounts of acetylcholine (up to 1 mg./g./hr.) in the 
presence of ATP, citrate, and activator. In general, synthesis of 
acetylcholine by placental extracts differs from that by brain extracts 
in the following ways; with brain extracts the synthesis of acetyl- 
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choline is greatly enhanced by citrate; with placental extracts citrate 
has only a smalt effect; on the other hand activator has a much more 
pronounced effect on placental extracts than on brain extracts. 

Sphen: Extracts from acetone-dried horse spleen form between 
15 and 40 /iig./g./hr. in the presence of ATP, citrate, and activator. 
These values may not represent the true ability of the spleen to form 
acetylcholine as the extracts contain a powerful inhibitor of acetyl- 
choline synthesis by brain and placental extracts. This inhibitor is 
non-dialysable and thermolabile; its action is reduced by the addition 
of boiled brain extract. 

Heart: Of other non-nervous tissues only the auricle of the heart 
(dog) formed appreciable amounts of acetylcholine (up to 90 
pg /g /hr.); extracts from the ventricle of the heart only formed 
between 5 and 20 fig. acetylcholine. 

Effect of Flavine-adenine-dinucleotuie {FAD): The relatively small 
amounts of acetylcholine formed by placental extracts in the absence 
of activator were greatly increased by the addition of FAD. In 
general, the accelerating effect of FAD on the synthesis of acetyl- 
choline by placental extracts was about 70% of that produced by 
the addition of boiled brain extracts. This strong effect of FAD was 
dependent on the presence of both citrate and Mg, ions. The effect 
of FAD on the synthesis of acetylcholine by brain extracts was 
ndther so pronounced nor so regular as that on placental extracts 
and much smaller than that of boiled brain extracts. 

It is probable that the action of FAD is separate from that of the 
‘activator* of Feidberg and Mann (1946), which appears to be 
identical with the ‘coenzyme of acetylation* studied by Upmann 
(1946) and by Nachmansohn and Berman (1946). 

Feklberg, W., and Mann, T., /. Physhi KM, 41 1 (1946). Lipmann, F., Adv. 
Ut Enzymol 6, 231 (1946). Nachmansohn. D., and Berman, M., /. Bioi Chrm. 
165,251 (1946). 

Cooper, K. E., Greenfield, A. D. M., Huggett, A. St. G., 
and Kerslake, D. McK. (London). A method for measor- 
iag the rate of Mood flow in the umbilical cord# 

The rate of blood Sow in the umbilical cord has been measured in 
the sheep foetus, ddivered by Caesarian section under spinal 
anaesthesia. 
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The measurement depends on the principle that if the umbilical 
veins alone arc occluded, the rate of diminution of foetal volume is 
the rate of blood flow in the umbilical arteries. Evidence is presented 
that during the initial period of such occlusion, the dynamics of the 
foetal circulation are not appreciably disturbed, and that in this 
period the rate of flow in the umbilical arteries is unlikely to be altered. 

The foetus is completely, and the mother partly, immersed in a 
large saline bath at 38“ C. throughout the experiment. The foetus is 
enclosed in a dish-shaped plethysmograph, filled with saline to the 
same level as the bath in which it is immersed. The lid of the 
plethysmograph is formed like a shallow bell, the brim of which dips 
into the saline, covering nearly the entire surface. The cord passes 
under the brim, and out over the side of the plethysmograph, and 
no packing is therefore required to seal its point of entry. Observed 
foetal volume changes alter the saline level in the plethysmograph 
by less than 1 mm., and when the umbilical veins are occluded, pas- 
sage of blood out of the plethysmograph along the umbilical arteries 
withdraws an equal volume of air from a balanced volume-recorder 
into the space under the lid. The apparatus as a whole is dynamically 
calibrated over the whole range of flow rates; measurements are 
accurate to within ± 10%. 

A section of the umbilical cord between the plethysmograph and 
the placenta can be subjected to various pressures by means of a 
pneumatic bag. Pressures less than 30 mm. Hg. generally fail to 
occlude completely the veins in the cord. Pressures over 50 mm. Hg. 
constrict the arteries. Between these limits there is for each foetus 
a range of 10-15 mm. Hg. over which the initial rate of flow in the 
arteries is both maximal and constant, and is equal to, or very 
slightly less, than that which follows digital occlusion of the veins 
only. The last finding makes it unlikely that the bag pressure 
seriously affects the arterial flow. The rate of flow in the umbUical 
arteries is constant Tor the first 2-3 seconds of venous occlusion; the 
foetal heart rate and umbilical arterial pressure are not rignificantly 
altered from their resting values. 

It is concluded that the initial rate of blood flow following venous 
occlusion is unlikely to be different from the resting rate. The initial 
rate is therefore used as a measure of the rate of blood flow in the 
undisturbed umbilical cord. 
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Cooper, K, E., Greenfield. A. D. M.. Huggett, A. St. G., 
and Kerslake, D. McK. (London). Umbilical blood flow 
in tbe foetal sheep. 

The foetal plethysmograph shows that the foetal volume remains 
constant to within 2-3 c.c. for long periods if care is taken not to 
interfere with the cord. This indicates a very constant partition of 
the blood volume between foetus and placenta. 

The resting blood flow determined on a single foetus at short 
intervals is fairly constant, and fluctuations of 20% above or below 
the average value are unusual. 

The flow is considerably reduced by handling the cord. Needling 
the vessels, particularly the veins, may cause a diminution of flow to 
less than half, and complete recovery has never been observed. By 
spraying 10% formaldehyde in normal saline on part of the cord 
{Barcro/t, 1946) it has been possible to insert needles into an artery 
and vein simultaneously, and leave them in position without causing 
significant change in the blood flow. 

This has enabled simultaneous samples of arterial and venous 
blood to be collected under conditions of demonstrably normal 
placental circulation. A few determinations of foetal oxygen con- 
sumption have been made by measuring the arteriovenous oxygen 
difference under these conditions. 

The variation of umbilical blood flow with foetal age and weight 
is shown in the table. 


Foetus 

No. 

j Foetal 
: Age in 
Days 

Foetal 
Weight in 
Grams 

Umbilical blood flow 
c.c. per minute 
Range A verage 

154 T 

100 j 

630 

60-126 

90 

174 

105 * 

739 

120-150 

138 

141 

115 

1,722 

205-305 

170 

165 

121 

1.791 1 

175-235 

210 

126 

125 j 

2,109 1 

210-300 

270 

151 T 

134 1 

2,120 

235-330 

■ 285 

162 

130 

2,179 

180-280 

240 

183 T 

143 

2,480 

185-285 

230 

136 

130 

2,600 

i 220-365 

280 

194 

143 

4,200 

! 340-490 

440 


Note. — T indicates that foetus is one of twins. 
The second foetus in No. 183 was shrivelled 
and partly absorbed. 
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CoRBOZ, J. Robert (Fribourg, Switzerland). Quelques notioim 
DOUTelles d’h^modynamique. 

Le th^r^mc de Bernoulli dit que dans une conduite parcxjurue par 
un fluide parfait la somme de la hauteur pi^m^trique, de la hauteur 
due k la vitesse et de celle de la cote du point est la meme pour tous 
les points. Or Ic sang ne repond aucunement aux conditions d’un 
fluide parfait: si sa compressibilite est relativement faible, sa visccb 
site joue par contre un role determinant dans la chute de pression 
tout au long du torrent circulatoire. 

Le coefficient de viscosite intervient quantitativement a un degre 
different suivant le caractere du courant: turbulence de Reynolds ou 
ecoulement de Newton. Nous ne considererons que ce deuxieme cas 


dont Tequation fondamentale est la suivante: t = 


du 

'^dy 


L’^nergie t n&essaire pour vaincre le frottement entre deux lames 
liquidiennes est proportionnelle a la variation de vitesse du courant 
entre elles du pour une distance donnw sur I’ordonnw dy, ainsi 
qu’au coefficient de viscosite du liquide fx. Abstraction faite de son 
segment aortique, le courant sanguin repond a Tequation de Newton. 
On Ta SQuvent assimile jusquMci a Pecoulement laminaire de 
Poiseuille. Or celui-ci n’est qu’un cas particulier dans le cadre du 
courant de Newton. II est r^lise lorsque le profil des Ugnes de 
courant devient parabolique, phenomene se produisant par exemple 
par Ecoulement d’un fluide homogfene dans des conditions ou le 
nombre de Reynolds soit inferieur k 1,100. 

Quant au sang, nous devons le considerer comme un liquide 
doublement hEterog^nc: il reprEsente en effet une Emulsion de 
globules dans un plasma dont les molecules sont de poids fort 
differents. Ses propriEtes physico-chimiques influencent son mode 
d’Ecoulement, dont les bases theoriques n’ont pu etre jetees avec 
certitude jusqu’A ce jour. Afin de pouvoir utiliser quand n>eme la 
formule de Poiseuille nous avons recours k un artiflee qui consiste 
i remplacer le facteur ja par fx\ celui-ci n'Etant vatable que pour une 
concentration en globules, une ' itesse de courant et un calibre 
vasculaire donnEs. Les recherches expErimentales de notre Institut 
dEmontrent, paradoxalement k prenuEre vue, que c*cst au niveau des 
•capillaires que la valeur de / atteint un minimum. 
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COURTICE, F. C, and Gunton, R. W. (Oxford), The dcter- 
miiuitioii of the Mood Tolume by the Evans blue and carbon 
monoxide methods in roan and rabbit. 

Since the introduction of Evans blue (T-1824), the dye method of 
determining the blood volume has largely supersede the carbon 
monoxide method. More simple and accurate means of determining 
the CO content of the blood {Scholander sa\d Roughtonj 1943)' now 
makes the CO method much easier. We have therefore reinvestigated 
this method and compared our results with simultaneous determina- 
tions using Evans blue. 

Recently, Root, Roughton,?ind Gregersen (1946)= have used an open 
circuit technique for determining the blood volume by CO. This 
involves the accurate determination of the CO in expired air as well 
as the CO in blood. We have reverted to the closed circuit consisting 
of a Krogh spirometer (4 litres for man and 150 c.c. for rabbits) with 
soda lime absorber and inspiratory and expiratory valves, oxygen 
being admitted at intervab. The CO was determined in the blood 
by the method described by Schohttder and Roughton, 

The main difficulty with the CO method has been the fall in CO 
content of the blood as the subject continues rebreathing, the fall 
being due probably to CO being taken up by muscle myoglobin or 
red ceils not normally in circulation, e.g. in the spleen. By keeping 
the CO level in the blood at about 2 c.c.%, this fall is not great in 
1 hour. The average CO content of six experiments with human 
subjects at 0, 5, 10, 1 5, 30, 45, and 60 min. was 0-40, 2-04, 2 02, 1 97, 
I 92, 1-88, and 186 c.c.%. Thus if the mean of the 5 and 10 min. 
samples be taken, the error introduced by loss of CO from the 
circulating blood must be small. Similar results have been observed 
with rabbits. 

This CO method has been used simultaneously with the Evans 
blue method. The dye in the plasma was determined alter extrac- 
tion with butyl alcohol {Harington, Pochin, and Squire, 1940).’ The 
ratios of blood volume determined by the two methods, CO:Dyc, 
were 1 04, 0*96, 1 *02, and 0-95 in four human subjects and 0*95, 1 *02, 
MO, 1*05, 102, 103, and 100 in seven rabbits. The two methods 
thus agree fairly closely, usually within about 5%. 

The advantages of the CO method are that only small samples of 
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blood are required, haemolysis in a sample does not matter, and the 
blood volume can be determined many times in the same individual 
provided enough time has elapsed for most of the CO to be 
eliminated. With the dye method slight haemolysis causes a sig- 
nificant error and repeated injections are likely to give the subject 
a bluish-green tint. 

* Scholander, P. F., and Roughton, F. J. W.» J. Biol. Chem. 148, 551 (1943). 
* Root, W. S., Roughton, F. J. W., and Gregersen, M. I., Amer. J. Physiol. 
146, 739 (1946). * Harington, C. R., Pochin, E. E., and Squire, J. R., 

• Clin. 5c/. 4, 311 (1940). 


CosiN, R. (Madrid). The gaseous metabolism of platelets 
measured by the Warburg method. 

When studying the metabolism of the red cells and leucocytes the 
difficulty of obtaining a perfectly homogeneous material out of the 
blood was noticed, owing to the diversity of the cells. On the other 
hand, there is a difference in the specific weight of every cellular 
group. According to Lobner, specific weight values of 1*114 in the 
red cells, 1*075 in the leucocytes, and 1*050 in the platelets are to 
be found in horse blood. 

The best method for the separation of each cellular group is by 
centrifuging and then the recount of each group after this operation. 

It is possible to separate the platelets with some sureness and to 
obtain quite homogeneous suspensions through centrifuging during 
5 to 10 minutes at 1,000 revolutions. 

In this way one can obtain suspensions that contain only 200 to 
300 leucocytes per c.c. as well as 15 to 20,000 red cells. The sus- 
pensions of this type have some 10% of impurities. 

The metabol^m that could be seen in the platelets is very small, 
which permits one to suppose that the impurity of the suspensions 
by the platelets does not form any large error in the determination 
of the metabolism of other cellular groups. 

The normal blood was studied, taking from it 75 c.c. and diluting 
it with 25 c.c. of Ringer-dtrate-glucose solution and centrifuging it 
in a fractionary way during 5 or 10 minutes. Then the suspensions 
of the mentioned type of impurity were chosen from it. 
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Duyff, J. W. (Leyden). Reflex influence of conditions prevailing 
in muscle on the excitability of its motor nerve. 

A report is given on experiments made on the gastrocnemius muscle 
and the sciatic nerve of the frog, in which the influence of the 
initial tension of the muscle and of muscular fatigue on the excit- 
ability of the muscle itself and on that of its motor nerve were 
studied. Among other things it was found that: 

1. The time-constant of tbecurarized gastrocnemius is less as the 
tension to which the muscle is subjected is higher. 

2. As long as the spinal reflex mechanism is intact, an increase of 
the initial tension of the muscle is followed by a decrease of the time 
constant of the nerve supplying it as well as of the contralateral 
sciatic nerve. 

3. Section of the rami communicantes does not interfere with 
these phenomena. 

4. Muscular fatigue is accompanied by an increase both of the 
intensity threshold and the time constant of excitation. When fatigue 
is well developed, the energy curve shows two minima, indicating 
the presence of two types of fibres, reacting differently to exertion. 

5. As long as the spinal reflex apparatus is intact, muscular 
fatigue results in a transient decrease, followed by a progressive 
increase, of the threshold and the time constant of the motor nerve 
supplying the muscle. The excitability changes of the nerve are 
absent after section of the rami communicantes. 
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6. On the opposite side, the nerve exhibits a notable increase of 
the time constant, while the threshold changes little. 

7. With indirect excitation (and, consequently, under natural 
conditions also) apparent muscular exhaustion is often due to the 
fact that the nerve spike becomes subthreshold as fatigue develops 
ift the muscle. Unless the muscle is completely unfatigued, it is 
impermissible to use muscular response as an index to excitation of 
the nerve. 

A description is given of a new type of stimulating and test elec- 
trodes for the nerve, used in these experiments, and the significitocc 
of the findings is discussed. 


Duyff, J. W. (Leyden). Experiments on muscnlar fatigue, with 
special reference to the Scheminzky-effect 
A report is given on experiments made on the Scheminzky-effect. 
The gastrocnemius muscle of the common frog {R. esculenta) was 
used, and fatigue was brought about by tetanic stimulation with 
induction shocks furnished by a rotating interruptor. An anal 3 rais 
of the phenomena of fatigue is given, and the concept of relative 
fatigue is discussed. It is shown that, contrary to Sche?mnzfcy*s 
opinion, the effect of a reversal of the current is largely due to the 
fact that fibres which had ceased to respond prior to the reversal are 
again thrown in action, and that the changes responsible for the 
development of relative fatigue are probably not confined to the 
cathodal region, but that conditions at the anode are also of impor- 
tance in this respect. 

The results obtained are consistent with the view that quick, easily 
fatigued fibres, having a high intensity threshold and a low time 
constant, are relatively more numerous at the distal extremity of the 
muscle while slower fibres, which are less easily fatigued, and which 
have a lower intensity threshold, but a higher time constant, prevail 
in its proximal part. The relation of these findings to the results of 
Somnterkamp, Wachholdert and others, and the physiological sig- 
nificance of the differences in excitability between the two fibre types 
are discussed. 
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Feldberg, W,, and Hebb, Catherine 0. (Cambridge). The 
sdiniilating action of phosphates on the superior cervical 
ganglion of the cat. 

Experiments have been performed on chloralosed cats to examine 
the effects of adenosine triphosphate (ATP) and creatine phosphate 
(CrP) on the perfused superior cervical ganglion using contraction 
of the nictitating membrane as an index of stimulation. The experi- 
ments were undertaken because; (1) ATP and certain other phos- 
phates cause contraction of skeletal and smooth muscles {Buchthal, 
Deuischy and Knappeis, 1944; Buchtha! and Folkow^ 1944; and 
Buchthal and Kahlson, 1944, 1946). (2) ATP and CrP may each lake 
part in the synthesis of acetylcholine {Nachmansohn and Machado^ 
1943; Feldberg and Mann, 1945; Feldberg and Hebb, 1946; and 
Torda and Ifb//, 1946). 

Both ATP and CrP haveJbeen found to stimulate the sympathetic 
ganglicm. The effect is not dependent on either the release of 
acetylcholine or on its synthesis, because it can equally well be 
demonstrated on the chronically denervated ganglion (section of 
cervical sympathetic eight days before experiment) which contains 
little or no formed acetylcholine and is unable to synthesize it. The 
stimulating action of the two compounds is due to their phosphate 
content since adenosine and creatine do not elicit any response. In 
this connexion no special significance is to be attached to the fact 
that the phosphate of ATP and CrP is present in a highly labile 
form. Equally strong stimulation of the ganglion can be obtained 
with other more stable phosphate compounds such as muscle and 
yeast adenylic acid, sodium triphosphate, pyrophosphate, and ortho- 
phosphate. 

The stimulating effect of acetylcholine on the ganglion may be 
distinguished from the stimulating effect of potassium or of citrate 
by the fact that its action is prevented both by curare and by high 
concentratioiis of eserine, while in the case of the other two sub- 
stances curare does not affect the response, but it is abolished by 
csoine. Similarly the action of the phosphate compounds is not 
prevented by curare, and therefore differs from that of acetyl- 
ctK^ine, but is prevented by eserine and so is analogous to the 
action of potassium or citrate. In this connexion it may be men- 
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tioned that the eserine paralysis is independent of the acetylcholine 
metabolism of the ganglion since it is demonstrable in the chronically 
denervated ganglion. 

Buchthal, Deutsch, A,, and Knappeis, G. G., Ac/a FAj/sio/. Scaru/. 8, 271 
(1944). BuchlhaL F.. and Folkow, B.. Acfa Fhysioi Scand. 8, 312 (1944). 
Buchthal, F.. and Kahlson, G., Acta Fhysioi Scand. 8, 317; 11, 284 (1944, 
1946). Feldberg, W., and Mann, T., Fhysioi 104, 8. 411 (1945). Fcldberg, 
W., and Hebb, C. O.. /. Fhysioi 105, 8 P. (1946). Nachmansohn, D., and 
Machado, A. L., J. Neurophysioi 6, 397 (1943). Torda, C., and Wolff, H. G., 
y. Bioi Ghent, 162, 149 (1946). 


Gaarenstroom, j. H., and de Jongh, S. E. (Leyden), Growth 
in hypophysectomized rats treated with alloxan. 

Several reports of the past years suggest a connexion between the 
actions of the pituitary growth hormone and of insulin (Marx, C. S.,* 
Gaebler and Abner^). In view of this we investigated if the effect of 
growth hormone on growth was impaired by damaging the pan> 
creatic islets through treatment with alloxan. Experiments were 
carried out on rats (body weight 156-212 gm.) which received a single 
injection of alloxan (15-20 mg./kg.) and were hypopbysectomi 2 ed 
either on the same day or three days later. Treatment with 20 fig. 
daily of a partially purified growth hormone preparation was in- 
stituted the day after the operation and was continued for 6-15 days. 
In groups of control animals either the administration of alloxan or 
of growth hormone was omitted. 

Of 22 rats, hypophysectomized and injected with alloxan on the 
same day, 9 were treated with growth hormone. The average body- 
weight decreased to 97% during the first three days of the treatment 
but thereafter increased to 113% on the fifteenth day. In the 5 
animals which were treated similarly except for the alloxan injection 
these data were 93% and 112%. The bodyweight of 8 hypophysec- 
tomized alloxan-treated animals which received no growth hormone 
decreased to 80% during the 15 day period. The wd^t of several 
organs was compared with their initial value by means of a fourth 
group of animals killed at the beginning of the experiment. The 
weight of the M, gastrocnemius rose 22%, of the tibia 19% after treat- 
ment with growth hormone, and the weight of the kidney decreased 
by 5%. This exceptional behaviour of the kidney (and liver) was 
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already observed by us in earlier experiments in which no alloxan 
was given. 

Except for two rats (in the growth hormone group) none of the 
alloxan animals excreted sugar. From earlier experiments we knew 
this as a common feature in hypophysectomized rats iitjected with 
alloxan, regardless of the damage done to the islets. On the contrary 
we observed that the effect of alloxan to the islets is more severe in 
hypophysectomized animals than in normal ones. 

Nevertheless in a second group of rats alloxan was administered 
three days before the ablation of the hypophysis and during this 
period the excretion of sugar was determined. Only the animals 
which excreted (the very large amount of) 3 gm, glucose or more a 
day were included in the groups. AAcr the hypophysectomy the 
10 animals which received growth hormone showed a bodyweight 
increase of 10% in 9 days and 18% in 15 days. The animals which 
were not treated with growth hormone decreased 10% in 9 days and 
21% in 15 days. Sugar excretion soon fell to 1 gm. a day on the 
average after the operation. 

In two smaller rats injected with alloxan which excreted 4*7 and 
6*2 gm. a day respectively and continued to do so after hypophysec- 
tomy, bodyweight increased by 42% in 6 days after treatment with 
growth hormone. 

From these results it may be concluded that the increase in weight 
of the body and of the separate organs which follows the treatment 
with growth hormone is not affected by the functional ablation of 
the pancreatic islets with alloxan. 

* Am.Journ. Physiol 141, 88 (1944). * Endoc^rinohgy, 30, 627 (1942). 

Garcia-Blanco, J. (Valencia, Spain). Some peroxidastc 
methods for the demonstration of intracellular haemoglobin. 
The foundations for several histochemical methods are explained 
that permit the intracellular staining of the haemoglobin in an 
intensity proportional to its concentration in the ceil. All of them 
are based on the haemoglobinic peroxidation of a substratum bring- 
ing out different colours. The conformity of the results obtained by 
different methods, and the great sensitivity of some of them, suggest 
thdr eventual application to the study of haemogenesis and haemo- 
catheresis. 

272 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


1. The 2>^^chlorophenol'indopbenol discoloured by ascorbic 
add rapidly takes, at pH 7, a blue colour in the presence of hydrogen 
peroxide and haemoglobin. 

Bathing a smear of blood or bone-marrow with a solution con- 
centrated in methanol of 2-^ichloropbenol-indophenol discoloured 
by ascorbic acid, and then washing with another alcoholic solution 
of hydrogen peroxide at pH 7*5, the cytoplasms possessing haemo- 
globin take a beautiful blue colour. 

2. The para-diaminodiphenilamine takes in the presence of 
hydrogen peroxide and haemoglobin an intense blue colour turning 
on red at pH above 8. 

Bathing a smear of bone-marrow with a methanolic solution of 
para-diaminodiphenilamine containing hydrogen peroxide, a brown- 
ish red coloration of the cytoplastic haemoglobin and of certain 
intranuclear structures and blue of the nuclear plasm is obtained. 

3. Para-phenilaenodiamine in methanolic solution tinges the 
haemoglobinic [dasm, in the presence of hydrogen peroxide, with 
diverse colours according to the substance added to the system: 

(a) Chestnut colour with catechol. 

(^) Violet with naphtol alpha. 

(c) With orthoaminobenzoic acid the tincture is the same as the 
one described for para-diaminodiphenilamine. 

4. Benzidine in methanolic solution with HfOa tinges the haemo- 
globinic cytoplasm and certain nuclear structures of the red cells an 
intense blue colour if one adds to the system some of the amino- 
benzoic acids, and a red colour if tannic acid or glycocoU is added. 

5. Some of the aforementioned methods, moreoever, tinge the 
oxidizing and peroxidizing granulations of the leucocytes. 

6. Most of the methods indicated permit of contrasting colora- 
tions with the specific tint of the nucleus. 


Heller, C. G., and Nelson, W. O. (Oregon, Iowa). Evidence 
that chorionic-gonadotrophic-hormone stimuiates Leydig- 
cells to produce androgen and that foUicle-stimulatuig hor- 
mone stimulates spermatogenesis in man. 

Twenty-two hypogonadotrophic eunuchoids ranging in age from 
1 8 to 56 years of age served as subjects. To qualify for admission to 
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this heretofore unrecognized syndrome the following criteria were 
used ; (1 ) eunuchoidism assodated with sexual infantilism^ (2) urinary 
gonadotrophic titers below range for normal men, (3) Leydig^cells 
undeveloped, (4) seminiferous tubules i|hdeveloped, (S) low urmary 
17>ketosteroids, (6) low urinary estrogens, (7) abKnce of gyneco- 
mastia. 

Testicular biopsies were performed before and after treatment with 
chorionic gonadotrophins, and after treatment with a purified 
follicle stimulating hormone. Assays of urinary gonadotrophins, 
17‘ketosteroids and estrogens were performed before and during 
treatment. 

That chorionic gonadotrophin administration (1,000-1,500 inter- 
national units intramuscularly daily or 750 1.U. twice daily) caused 
endogenous androgen secretion was adduced from; (1) skeletal, 
somatic, and sexual maturation; (2) elevation in 17-ketosteroid and 
estrogen secretion. 

That the androgen was produced by Leydig-cells is adduced from 
the change in microscopic appearance of the ceils, i.e. from immature 
to entirely normal, and from the fact that eunuchoids without testes 
failed to respond to simitar treatment. 

No germinal maturation was noted in the biopsies nor were 
spermatozoa found in the seminal emissions obtainable during 
chOTionic gonadotrophin administration. Following daily admini- 
stration of foUicle-stimuIating hormone (while continuing chorionic 
gonadotrophin injections) spermatozoa appeared in the seminal 
fluid and testicular biopsies revealed normal spermatogenesis in all 
five patients examined. 


Heller, J6zef (Wroclaw, Poland). Metabolism of insect meta- 
HMrpbosb.^ 

Chrysalids of the Hawk-moth (Celerio euphorbiae) immediately after 
pupation and then successively during hibernation and the develop- 
ment period were ground with sand and with 9-fold amount of 
l/1 5 M. phosphate buffer (pH 6*2). In 1 ml. of the brei oxyg/ea con- 
sumption was estimated in the Warburg-apparatus at 18*" C. during 
three hours or more. 

1. Respiration during the whole pupal stage proved to be in the 
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brei as high as in the intact pupa, i.e. falling from ca. 300 ml. per 
kg./hour in fresh pupa to 20-30 ml during hibernation and then 
rising during the development period to teach the initial level. 
These remarkable changes«tannot be correlated with the amount of 
tissue formed, as was admitted by A. Krogh and others. They are 
not structurc’boundf but conditioned by humoral factors. 

2. It could be inferred from the former work of the author^ that 
the regulating mechanism of the respiration consists in inactivation 
of coenzymes due to dephosphorylation. In the present investiga- 
tion a co^maze preparation or boiled yeast-extract was added to 
the brei. As a result a rising of oxygen intake, prolonged duration of 
the respiratory activity, and retardation of the blackening of the 
brei was observed. This blackening (formation of melanin) was 
always noticed toward the end of the respiratory activity of the 
sample. If fresh cozymaze is added in this moment, the colour 
fades. From the above it is inferred that cozymaze is the main 
hydrogen acceptor from metabolites and that the tyrosinase-tyrosine 
system is concerned with further transport and oxydathn of this 
hydrogen. 

3. At pH 7 0 all respiration of the 'brei is stopped. Above and 
below this point the oxygen consumption rises. Thus pH 7-0 seems 
to be the isoclectrical point of some essential catalyst. 

4. The addition of the Lebedew yeast-juice to the brei of hiber- 
nating chrysalids causes immediately a rapid ca. tenfold rise of 
oxygen consumption which lasts for about 90 minutes. Then it 
drops abruptly and melanin is rapidly formed. Poisoning with 
1/20 000 M. KCN increases the oxygen intake in these experiments 
about 50%. These findings are interpreted as a competition for the 
hydrogen of dihydrocozymaze between the physiological partner— 
i.e. tyrosinase with dopa and its quinone (or hallachrome and its 
reduced form) on the one side and the fiavoproteine (the yellow 
enzyme) of yeasts. The last— being more efiectivo— dehydrogenates 
not only all dihydrocozymaze present, but also the quinone ^tem, 
forming the melanotic pigment. 

The augmentation of oxygen intake in KCN poisoned brei can be 
accounted for as inhiNtion of catalase. The resistance of respiration 
to KCN makes it unlikely that the Warburg-Keilin system may play 
any role in this period of pupal life. 


275 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


Thus the physiological role of tyrosinase in insect metamorphosis 
as terminal link in the respiratory system of chrysalids seems to be 
established. 

^ The author is indebted to Prof. Pamas for the opportunity of performing 
this investigation in 1940-1. A preliminary report was given in a meeting of the 
Physiological Society in Lwow, April 1941. ^ Biochem. Z. 219, 473 (1930) 

and C.R. Soc. Bioi. 121, 414 (1936). 


HuBii, J. H. and Gaarenstroom, J. H. (Leyden), Sugar 
toleruice in hypophysectomized rats. 

If hypophysectomized rats are pretreated with alloxan (one injection 
3 days before the operation), the subsequent diabetes is less pro- 
nounced than in rats to which alloxan is given on or after the day of 
hypophysectomy. Since the sugar excretion is an unsuitable lest in 
this connexion, this observation was based on determinations of the 
blood sugar level after glucose administration (3 ml. glucose 20% 
per os. and 2 ml. intrapcritoneally). This suggested a less severe 
damage of the islets of Langerhans in non-hypophysectomized rats 
or a partial recovery during the three day period between alloxan 
administration and hypophysectomy {Gaarenstroom et n/.).' 

From this the possible existence of a pancreotropic effect exerted 
by the hypophysis might be concluded. If so, a decrease in the 
insulin production would be expected after hypophysectomy (in 
animals not treated with alloxan). We determined therefore the 
blood sugar level before and after sugar administration in fasted 
albino rats hypophysectomized 3-6 weeks previously. The fasting 
blood sugar levels were not markedly changed compared with the 
corresponding values of normal control rats, but the level afkr 
sugar administration showed a considerable increase. Avera^ of 
27 rats 317 mg.% (32 normal controls 129 mg.%). 

If hypophysectomized rats are treated from the day of operation 
with a pituitary extract with strong growth stimulating properties 
(20 daily) the increase of the blood sugar level does not appear 
(6 rats av. 100 mg.%). 

In a few experiments with hypophysectomized rats of a coloured 
strain the same lowering effect of ^ treatment with the extract was 
observed, though the level of the non-iqjected animals was much 
Iowa*. 
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The extract was not a highly purified one, therefore other anterior 
lobe hormones than growth hormone might have contributed to the 
effects observed. For instance a high blood sugar level was found 
after sugar administration in thyreodectomized rats (av. in 6 rats 
291 mg.%). The increase after hypophysectomy might be explained 
therefore by the atrophy of the thyroid gland which follows the 
ablation of the hypophysis. However, the extract prevented the rise 
of the blood sugar level not only in hypophysectomized rats but in 
thyreodectomized rats as well (5 rats av. 158 mg.%). In addition it 
was known to us from other experiments that the thyrotropic 
activity of the preparation in the dose used was negligible. 

An investigation for possible histological changes in the pan- 
creatic islets is not^et completed. 

It can be concluded that a given amount of sugar is more easily 
metabolized in the presence than in the absence of the pituitary 
gland. This hypophyseal effect can be restored by a not highly 
purified growth hormone preparation. The assumption that this 
influence (which perhaps is a pancreotropic one) may be ascribed to 
the growth hormone is attractive in connexion with the present 
views oh this subject. 

* Acfa Brev. Neerl 14, 70 (1946). 


Hurynowicz, Janina (Toruri, Poland). La chronaxie des 
reflexes vestibtilaires dans le somineO narcotique. 

Les recherches en question ont ex^cut^es au Laboratoire de 
Physiologic G^n^rale de TUniversit^ S. Batory k Wilno en 1938-9 
sur des lapins. On appliquait k doses differentes intraveineuses, 
sous-cutanees, per rectum les substances somnif^res et narcotiques 
comme: hydrate de chloral, chloralose, avertine, uiitane, NaBr, 
MgSOi dites corticales, et celies portant sur des regions sous- 
thalamiques et du tronc c^r^bral: m^inal, scopolamine, pantopon. 

On observait P^tat, le comportement de ranimal durant plusieurs 
heures (jours) et on mesurait toutes les 30' les chronaxies des trois 
reflexes vestibulaires (la deviation de rcril-chronaxie probablement 
sacculaire, Pinclinaison lat^rale de la tfite — chronaxie utriculaiie, et 
le nystagmus Ii6 k la fonction des canaux semicirculaire^). Les 
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difonaxies normales de ces reflexes furent d^rmin6es par Tauteur 
ea 1935. 

Les risultats de nos experiences ont demontr6 que, outre les signes 
dassiques de la narcose et du sommeil dans le domaine des mant* 
festations cortkaux et sous-cortkaux, on observe chez Taninnal au 
debut, pendant et apr^s le sommeil, provoque par les agents men- 
tioniks, des troubles vegetatifs, anaphylactiques (rcssemblant au 
choc), myotatiques et myotoniques. 

L'excitabilite chronaxique des trois reflexes labyrinthiques nornnks 
donne des modifications bien nettes et determinees. 

Les differences de caractere, d'intensite de tous ces phenonknes 
dependaknt de la partkularite de Tagent administre, de la voie 
d^introduction et de la dose appliquee. 

Le taUeau ci-dessous illustre les resultats globaux des changements 
des cbronaxies. 


Vexcitabiliti chronaxique 



! I. La Deviation 

//. VhcUnaison 



deVitH 

de la tete 

1 ///. Le Nystagmus 

Agents dits corticaux: 
Hydrate de chloral 

\ 

1 augmentee 

diminuee 

augmentee 

Chlortlosc 

augmcntec 

diminuee 

augmentee 

AverUne j 

NaBr. 

1 diminuee 

augmentee 

diminuee 

„ (dc»es moyenoes) i 

i diminuee 

j 

„ (doses eiev^) I 

augmentee I 

diminuee 

augmentee 

Uritane 1 

1 augmentee 


Agents dits soas-thth 




lamkinesetdutronc I 
ciri^at: \ 




Scopolamine! 
Pantopon / | 

diminuee 

diminuee 

augmentee 

Medina! 

diminuee 

augmentee 

diminuee 


Conclusiom: 

L Uappareil vestibulaire chez le lapin par ces trois reflexes: 

I. la deviation de Toeil, 

U. I'inctinaison de la tete, 
m. le nystagmus 

est en rappcvt hkn prodie avec les fonctions du systeme nerveux 
vegetatif et entre dans Torbite des phenonknes du sommeii et de la 
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narcose, duraot lesquels il subit des modifications d’excitabilite 
chronaxique. 

2. Les r^ultats des recherches dans la naicose et le sonuneil 
provoqu^ par ['administration des difierentes substances narco- 
tiques et somnii^res dites corticales et sous-corticales prouvent que 
non seulement chacun de ces reflexes vesUbulaiies a son arc r^xe 
special, ainsi que le champ et le centre cortical precis, individuel et 
propre it lui» mais que chacun de ces m^nismes est bien ind^ 
pendant dans ses fonctions, voles et centres des connections et que 
la narcose et le sommeil portant probablement sur des centres de 
coordination et subordination provoquent cette variabilite des 
ph6nom^nes observee dans ces cas. 

3. Les substances narcotiques utilisees ont, il paiait, une action 
bien reglee et ddtermin^ dans leur influence sur les differentes 
regions du syst^me nerveux. 


KLisiECKi, A. (Wroclaw, Poland), Tlie action of shock-prodnc- 
ing substances upon the heart (histamine, adenylic acid 
ADL, adeiiosine-3-phosphoric acid ATP, peptone, acetyl^ 
choline, blood-serum). 

It has been shown that histamine-shocks are induced by inhibition 
of the heart (Klisiecki and Holobut, Arch, Exp. Path. Pharm., 1937). 

Intravenous injection of 0'25-0-5 mg,/kg. ATP increases the coro- 
nary circulation in dogs (1I“70%), decreases pulse-rate (16-28%) 
and arterial pressure (8-20%). Greater amounts (1-5-5 mg,/kg.) 
also increase the coronary flow, but reduce the pulse-rate to 70-20% 
and arterial pressure to 40-25% of the normal. Convulsions of the 
body and respiratory changes soon appear in these circulatory dis- 
orders; profound shocks lasting several minutes appear, all ending 
in recovery. Even 70 mg. of ATP injected during several hours do 
not paralyse the heart. 

ADL 01-0-25 mg./kg. induces transient fall of pressure with 
increase of coronary flow. Greater amounts (0-4-0-8) are dangerous 
to the general circulation because of reduction of pressure to 50-60% 
of the normal (Klisiecki and Zalucki, 1939, not published). 

To trace the influence of these substances upon the general cir- 
culation, the blood flow in arteries of the rabbit was measured. The 
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flow (flmmished progressively with the fall of arterial pressure, 
returned to normal with the recovery of the heart, and was much 
greater for some time because of vasodilatation. 

Infusion of ATP and ADL-soJution (into proximal end of 
abdomuiai vein of the frog, while the outflow from the peripheral 
end of this vessel was recorded) showed that the outflow was greatly 

reduced, and respiration came to a standstill in the period of the 
heart-disorder. Only with the recovery of the heart abundant out- 
flow appeared. But when the solution was infused into the aorta 
Heaving the heart to one side), there was continuous augmented out- 
flow, depending on the pressure of the solution. 

Acetylcholine gave similar results upon heart-work and blood- 
dreuJatJon. 

The conclusion should be drawn from these experiments that the 
action of vasodilating substances and therapeutic doses should be 
investigated on the whole animat, not on isolated organs. As far as 
is Known all vasodilating substances inhibit the heart-work. 

In W\ the cause of heterogenic shock was investigated (X/tstVeki 
and Fedorof). Two c.c. of rabbit-blood were intravenously injected 
into dogs; blood-flow in arteries, vena portae, and pulmonary artery 
was recorded. The flow in arteries diminished parallel with the fall of 
blood-pressure, and no bleeding into peripheral vessels was observed. 
In pulmonary artery and vena portae no trace of vasoconstriction 
was to be noted. Shocks were manifestly induced by the circulatory 
disorders located in the heart. The same was observed after injection 
of peptone. 

Though there are numerous causes of dying, there is lastly only 
one manner of extinction of life, i.e. the cessation of the heart-beat. 
Prolonged dying is induced by various natural causes, infections, 
neoplasms, and so on; sudden death by quickly acting harmful 
agents, i.e. by shock-producing substances (chemicals, bums, bleed- 
ing, electric current and stimuli which weaken the heart by the ner- 
vous reflex acUon). 


Konorski, J. (Lodz, Poland). On the snmmatioD of the cod- 
ditioDed re&exes. 

As homogeneous conditioned reflexes (i.e. reflexes reinforced by the 
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same unconditioned agent) can be considered as a particular case of 
allied reflexes it is to be expected that the principles of their summa- 
tion should conform to the general principles of reflex summation 
laid down by Sherrington and his associates. 

Indeed, as Pavlov’s co-vrorVers CRiknian. Galperin, Zevald, 
Others) have demonstrated, the summation of two conditioned 
reflexes, one of which has a maximal value, results in a response 
which does not exceed the effect of the strong stimulus. Taking into 
account that both conditioned reflex-arcs in question converge upon 
one and the same ‘unconditioned centre' one has no difficulty in 
explaining this fact as due to occlusion. 

The present paper deals with the problem of the summation of 
very weak conditioned reflexes. To obtain such reflexes the con- 
tinuous (and not rhythmic as usually) light tactile stimulation of the 
dog‘s skin and the very weak visual stimvdus were used. These 
stimuli were reinforced by food. Wc found that the summation of 
such reflexes results in their considerable facilitation, owing to which 
the response to both conditioned stimuli applied in association 
greatly exceeds the sum of their separate effects. In one or two 
experiments by diminishing the dog’s alimentary excitability (the 
dog was fed before the experiment), wc succeeded in obtaining an 
exceedingly small (almost zero) effect to each stimulus; nevertheless 
the reflex to their joint application was quite appreciable. 

The study of the summation of weak conditioned reflexes is com- 
plicated by the fact that they are usually very irregular in size. The 
same was observed by Cooper^ Denny Brown^ and Sherrington in 
regard to very weak spinal reflexes. 

The following conclusions can be drawn from these data: (1) The 
laws of the summation of conditioned reflexes arc exactly the same 
as those of the summation of innate reflexes, displaying both occlu- 
sion and facilitation. (2) The results obtained suggest that in very 
weak conditioned reflexes impulses set up by the ‘conditioned centre' 
and reaching the ‘unconditioned centre' are unable to excite all 
neurons of this centre supraliminally, leaving some neurones in the 
state of the subliminal fringe. In some cases the conditioiwd reflex 
can even be totally subliminal. (3) It is suggested that the interaction 
between the excitatory and inhibitory conditioned reflexes could be 
analysed and explained in the same way without referring to the 
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Pavlovian laws of irradiation and concentration and mutual induc- 
tion of cortical processes. 

Lundberg, N. Erik (Stockholm). Acidosis foUowing on iosnUn 
trettment. 

Ever since insulin came into use we have been confronted with the 
inconvenience of the small glycogenous deposits that are common in 
diabetics who have been treated with insulin. They appear in the 
form of hypoglyoemic symptoms after (even fairly small) doses of 
insulin, particulariy in connexion with muscular exertion. 

Acidosis follows on reduced or insufficient carbohydrate con- 
sumption and increases in diabetics who show a failing capacity to 
absorb insulin. Its appearance is looked upon as being a sure sign 
of a lack of insulin in the case of carbohydrate insufficiency. 

Such is not the case, however. If a diabetic, who is otherwise well 
adjusted (balanced) as regards insulin treatment, gets his glyco- 
genous deposits emptied and his blood sugar drops to 50 mg.% or 
lower, addosis may be the result. This is not due to too Uttle but to 
too much insulin as compared with the carbohydrate reserve. It is 
all the more striking if we compare the insulin tolerance of diabetics 
with that of (metabolicalJy) healthy schizophrenics, who must be 
given insulin doses of 300-400 1.E. and more in order to bring about 
a shock effect. 

The phenomenon has nothing to do with rhythm, it can be pro- 
duced at any time by means of muscular exertion. Therefore when 
treating diabetics it is extremely important to build up a sufficient 
reserve of glycogen. 

Missrjro, W. J. (Lod:^, Poland). The effects of ultra-violet 
radiation on rabbits with reference to factors determining 
tiidr resistance to anoxia and high altitude. 

Current studies on the action of ultra-violet radiation on living 
organisms and especially the indications of its benefidal effect on 
haemopoetic function gave us some reason to bdieve that U.V. 
radiatioa, by leading to the rise of blood Hb level, might for this 
reason alone increase the resistance of animals to the anoxia under 
conditions of decompression. 
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Tlie first stage of investigation, started in the Department of 
Physiology, Edinburgh University, was to find conditions such as 
would ensure this beneficial response, assessed chiefly on the haemo- 
poetic effect of U.V. treatment. 

The experiments were performed on 66 rabbits, approximately 
half of which were subjected to U.V. treatment. The animals were 
arranged in 8 groups, irradiated and control animals. Hanovia U.V. 
lamp was used. The intensity of exposure was kept constant in all 
groups; but the duration of exposure (progressive as well as rapid 
increase of daily dose up to 60 min, and even 120 min. were used), 
and total period of treatment were varied for different groups from 
5 to 14 days. 

Height-resistance tests have been carried out in decompressions 
accomplished in 5-7 min. to pressures approximately equivalent to 
34,000 fl, (210 and 195 mm. Hg). During and subsequent to decom- 
pression, the animals breathed air constantly circulated through the 
chamber. 

The blood response produced by radiant energy was typically 
diphasic and shown to a greater or lesser degree by all groups of 
animals treated. 

First phase, associated with the beginning of treatment period, 
was characterized by a tendency to intravital haemolysis, decrease 
in red cell count, lowering of blood Hb (determined by cyan-Hb 
method of StcuUe and }Vu) and haematocrit values. Reticulocytosis 
may intervene during this phase. 

Second phase was regenerative in character and coincided with the 
post-irradiation period up to 25 days in some cases. It was charac- 
terized by a mounting reticulocyte count and a gradual rise in red 
celt count, haemoglobin and haematocrit values to levels which may 
equal or exceed the originat levels. 

The net result of these changes was two-fold: a fairly marked in- 
crease in haemoglobin of originally anaemic animats ; and an increase 
in the average corpuscular Hb value (%) presumably because of the 
relative preponderance of young red blood corpuscles. This second 
effect persisted for some days at least after recession of reticulocytosis, 
e.g. during the third week of the post-irradiation period. 

Increase in the daily dose of radiant energy led generally to more 
uniform blood response, but unfortunately in some cases it gave rise 
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to sedous pathological changes in the liver. Post-mortem histological 
examination of animais so treated and subsequently dying from 
decompression showed appearance of areas of lobular necrosis with 
disappearance of nuclei, granulations but no leucocytic inliltralion. 

The number of animals tested in the decompression chamber is 
small (34 pre-treated and 32 control) and the mortality rate of prc- 
treated animals as compared with the controls is not signihcantly 
different. However, the animals which tended to survive were those 
in which irradiation produced a rise in the Hb/haematocrit ratio. 
It has also been found that pre-treated animals died in decompression 
in most cases later than the controls. 


Niemierko, W. (Lodz, Poland). Metabolism of the bee-moth 
larvae (Galleria meUonella). 

1. Chemical composition of growing larvae. Larvae of different 
sizes from 10 to 200-250 mg., i.e. towards the end of larval life, were 
analysed and the following body constituents determined : dry sub- 
stance, lipids, saturated and unsaturated fatty acids, iodine and 
rhodan numbers, nitrogen, glycogen, chitin, and ash content. The 
most significant chemical changes during growth are connected with 
lipids accumulation; fatty acid content increases from 18 to 43% of 
dry substance (saturated acids from 7 to 14%, unsaturated from 
11 to 29%); simultaneously protein and ash content decreases. 
Residual constituents do not exhibit distinct changes. 

2. Utilization of wax constituents by larvae. Small larvae (about 
10 mg. each) were kept at 30^ C. during 10 to 1 5 days till all the wax 
put into the vessel was consumed. Excreta and larvae (weighing 
then about 100 mg. each) were analysed separately and the balance 
for water, lipids, and residual substances was calculated. The 
formation of 1 mg. of body lipids is connected with consumption of 
about 13 mg. of wax lipids; 6 mg. of them are oxidized and 7 mg. 
excreted. Fatty acids and unsaponihable matter are utilized un- 
equally; 14% of consumed fatty acids are retained in the larval body, 
43% oxidized, the same amount being excreted; not more than 2% 
of unsaponiOable matters are retained, 47% excreted, and 53% 
metabolized. Since the last substances are the chief constituents of 
wax (60%), the results obtained here show that bee-moth larvae 
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Utilize much more of them (twice) than of fatty acids. Besides, it 
seems that a part of unsaponifiabic matter is converted into fatty 
acids. Fatty acids of larval body have a higher acid number than 
those of wax (195 and 162 respectively), which means that a shorten- 
ing of the carbon linkage takes place during fatty acid accumulation 
by larvae. 

3. Metabolism during starvation of larvae. Larvae were deprived 
of food and the chemical composition of their body was determined 
during various periods of starvation. It was found that large amounts 
of lipids were metabolized whereas only insignificant amounts of 
other substances disappeared. At the beginning of fasting unsaponi- 
liable matters are utilized in the first instance, in a few days they are 
nearly exhausted; in agreement with the results mentioned in (2) 
there is some evidence that unsaponihable matters can be trans- 
formed into fatty acids. The unsaturated acids are oxidized in larger 
amounts than the saturated. Concluding from the amount of lipids 
which disappear the metabolic rate is very great. In one of the 
experiments during 8 days of starvation more than 2(X) mg. of lipids 
calculated for I gm. of dry body substance (nearly one-half of their 
content) were found oxidized. 

Pappenheimer, J. R,, and Soto-Rivera, A. (Boston), The 
effective osmotic pressure of the plasma proteins and other 
quantities associated with the capillary circulation in 
fnapwnalS t 

Factors determining the passage of fluid across the capillary wall 
include the capillary pressure, the effective osmotic pressure of the 
plasma proteins and the filtration constants of the capillaries them- 
selves. We are now able to measure all three of these quantities with 
an accuracy of approximately 5% in isolated perfused hindlimbs of 
cats and dogs. 

The limbs are suspended on a sensitive recording balance and are 
provided with heparinized blood from a pump-lung circulation. The 
rate of fluid movement is determined from the rate of change of 
weight. For any given protein concentration, there exist an infinite 
number of pairs of values of arterial and venous pressures (pA, pV) 
at which the leg neither gains nor loses weight. Under these condi- 
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tions the mean capillary pressure {pQ is equal to the sum of all 
pressures opposing filtration. This we call the isogravimetric capil- 
lary pressure (pCi). Its value is determined with an accuracy of 
db 1-0 mm. Hg as follows: pA and pf'are simultaneously varied in 
opposite directions by amounts such that pCi remains constant as 
e^denced by constant weight. AspA—pV^O, each must approach 
pCi. When pA—pVis plotted against p V (isogravimetric values) the 
intercept on the pK axis is then pCi. In practice it is more con- 
venient to plot the isogravimetric blood flow against p V and extra- 
polate to zero flow. This relation is linear whereas pA — pV vs. pV is 
alinear owing to anomalous viscous flow in the arterioles. When 
most of the corpuscles are removed both methods may be employed 
with equal accuracy. 

The isogravimetric capillary pressure so calculated is 95 ±5% of 
the osmotic pressure of the plasma proteins as determined in an 
osmometer in vitro. This is true over a range of protein pressures 
(8-30 mm. Hg) obtained by concentrating the plasma. (Crystalline 
protein fractions are also being investigated.) The largest source of 
error in the comparison is believed to be the m vitro measurement of 
osmotic pressure. 

The slope of the line relating isogravimetric venous pressure to 
blood flow is the resistance to flow from the effeclive mid-point of the 
capillaries to the vein. Knowing this value, the mean capillary pres- 
sure at any other (non-isogravimetric) value may be computed from 
the resistance and the flow. The difference between the capillary 
pressure so calculated and the isogravimetric capillary pressure is 
the pressure-head available for filtration. The rate of filtration or 
absorption is found to be accurately proportional to this pressure- 
head which has been varied over the range - 15 to +20 mm. Hg by 
changing arterial, venous, and protein pressures. The average propor- 
tionality constant in 13 hindlimbs was 0*01 1 +0*001 (S.D.+0003) c.c 
per minute per mm. Hg pressure gradient across the capillary wall 
per 100 c.c. of leg tissue. 

Since the arterial, venous, and capillary pressures are known, the 
itristanoe to flow of both sides of the capillary circulation may be 
quantitatively studied 
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Ruch, T. C., Chang, H, T., and Ward, A. A., Jr. (Seattle and 
New Haven). Topographical vs. functional organization of 
the motor cortex of the monkey. 

The possibility that muscles as well as movements are represented in 
the motor cortex has been investigated in macaque monkeys by a 
polymyographic technique. The responses of individual muscles to 
cortical stimulation were recorded simultaneously by eight isometric 
myographs inscribing on two long-paper kymographs. A Sherrington 
preparation of all the muscles acting over the ankle was made by 
appropriate dissection of the tendons and nerves of the leg. The free 
surface of the leg area was mapped on cellophane and explored and 
re-explored, millimeter by millimeter, using a unipolar electrode and 
a Goodwin thyraton stimulator. light Dial was used for anaesthesia. 

The polymyographic technique affords a quantitative demonstra- 
tion of certain classic observations on the degree to which various 
classes of muscles are represented in the cortex. The tension per 
gram of muscle weight of responses induced from the free surface of 
the leg area is many times greater in distal mu^les than in proximal 
ones, and in anatomical extensors than in anatomical flexors. 

The polymyographic technique provides direct evidence of the 
responses of individual muscles to cortical stimulation. For several 
of the muscles under observation, a focal point of representation 
was identifled from which responses in a single muscle were elicitable 
by near threshold stimulation {solitary responses). When more than 
one muscle responded to the stimulation of a cortical point, the 
topographical differentiation of cortical points for difierent mus les 
was nevertheless demonstrable by comparing the relative strength 
and latency of their contractions. When the latencies or tension 
ratios are plotted for each cortical point, a meaningful topographica] 
pattern emerges. It is concluded that each ankle muscle is repre- 
sented by a held composed of a focus and a fringe, the degree of 
representation decreasing in passing from the focus to the periphery 
of the fringe. There is considerable overlapping of the representation 
of different ankle muscles. However, re-representation of muscles 
(i.e. multiple focus-fringe pattern) was not encountered. It is 
postulated that the focus-fringe pattern is characteristic of the Betz 
cell layer and that movement patterns are organized by intracortical 
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neurones. Though the motor cortex organizes simple movements, it 
does so by employing a topographically organized substrate. 

ScHiLD, H. O., and Gregory, R, A. (London and Liverpool). 
LiberadoB of histamine from striated muscle by curarine, 
strychnine, and related substances. 

Arising out of the demonstration by Alem, et al. (/. Physiol,^ 1940) 
that curare causes the release of histamine activity from isolated 
perfused striated muscle, a study has been made of the release of 
histamine activity from striated muscle preparations by d-tubo- 
curarine chloride, strychnine methiodide, strychnine nitrate, and 
methyl-bebeerine. Experiments were made on either the isolated 
tongue or isolated blood-perfused hindlimbs of the dog, using 
heparinized or defibrinated blood. All these substances were found 
to release histamine activity as evidenced by increased venous flow, 
a fall in perfusion-pressure and the pressure of histamine activity in 
venous samples extracted by Code's method. Although d-tubocura- 
rine chloride caused the greatest release of histamine activity of the 
substances tested, no close correlation was found between curariform 
action and the power to release histamine activity. The histamine- 
like substance appeared to be released in a free and active form, as 
shown by the following findings: (o) vasodilatation occurred and 
was related in degree to the blood histamine activity found af^er 
extraction, (6) more of the histamine-like substance released was 
present in the plasma than in the corpuscles, and (c) assays of un- 
treated plasma on guinea-pig ileum and cat's blood pressure agreed 
closely with assays of the same plasma after extraction. 

SzABUNiEWicz, B. (Krakow, Poland). Electric phenomena in 
mnscle contracture. 

Action potentials of frog muscles were recorded with a string gal- 
vanometer. One electrode rested on the muscle, the other being 
earthed. Several records from the same muscle, every 2 mm. along 
its fibres, were obtained. Simplest results were obtained on gastro- 
cnemitaf peronem, tibialis posticus^ and tibialis anticus. 

With indirect excitement, potential changes commenced 4 msec, 
after stimulation, simultaneously on the whole surface of the muscle. 
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Every record shows a diphasic current, the top of the first phase 
happening 12-2 msec., the second phase 24-2 msec, after stimula- 
tion. Both phases occurred simultaneously in the whole muscle. 
The potential changes of a muscle were measured on the curves of 
action potential. 

The reaction can be divided in two phases: in the first there is 
a Mescendent* polarization of the muscle surface, in the second a 
polarization of the same size in the opposite, ascendent, direction. 
These changes are not easily explained with the depolarization of 
the muscle membranes. This could be done much more easily with 
the assumption of a lengthwise dislocation of muscle ions. 

The electric phenomena of the ‘action current’ can be made 
durable. Durable potential changes, adequate to the first phase, 
may be obtained by sectioning the muscle along its fibres with a very 
sharp razor-blade. The potential then rises in the direction of the 
peripheral end. Differences of 30 mV. between the ends of the muscle 
may be noted. The phenomena are equally marked on the wounded 
and unwounded muscle surface. 

Durable polarization, adequate to the second phase of ‘action 
current', arises under the inffuence of many agents, e.g. warming for 
several seconds at 45®, contact with skin secretion of the frog, or 
many chemicals. In these conditions the muscle reacts with polariza- 
tion contracture', it contracts by 20-25% of its length and shows a 
gradual fall of the potential along the fibres to the periphery. Differ- 
ences of 70-80 mV. can be noted. The changes stay for hours. 
Polarized muscle contract under nerve stimulation, but their re- 
action is lower by the height of the polarization contracture. Hieir 
action current shows the first phase of changes only. 

Phenomena described above are to be explained only by assump- 
tion of electric asymmetry along muscle fibres. 

Uyldert, Ina E. (Amsterdam). Progestational phenomena in 
the rat 

In pregnancy the type of endocrine integration is progestational. 
Characteristics of gestation are in the ovary: large pregnancy cor- 
pora lutea, persisting longer than those of the cycle. In the uterus: 
a deeply indented structure with prevalently epithelial character. In 
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the vagiiia : multilayered mucified epithelium supplanting the estrous 
or diestrous types of the cycle. In the mamma: galactopbores with 
extensive budding and arborisation yielding up to 10 gm. tissue. In 
addition to natural pregnancy the progestational (gestational) con- 
dition can be artiikially obtained in the presence or even in the 
absence of the ovary. 

Estrogens combined with progestational steroids whose protago- 
nist is progesterone produce the gestational condition in the acces- 
sories. In addition to sul^titutional modes of treatment a more 
bathing response is that obtained in normal adult rats with ultra- 
physiological doses of estrogens alone. In 10-20 days a complete 
picture of pseudopregnancy (ovary and accessories as in gestation) 
is obtained by injecting gravimetrically almost equal doses of any 
one known estrogen (steroid or stilbenoid). The corpora lutea of 
pregnancy that develop in the ovaries under such treatment con- 
tribute the agent that either alone or in conjunction with estrogens 
(in- or extrinsic) elicits the progestational reactions of the acces- 
sories. Here a new technical problem arises. It is current knowledge 
that so far as the rabbit’s uterus is concerned successive synergism 
between estrogens aiKl progesterone is the preferential mode of 
treatment. It is even emphasized that a delicate dose balance exists 
between the two types of agents. Estrogens, though facilitating the 
progestational reaction, soon interfere with it on simultaneous and 
careless combination, the estrous reaction overriding the progesta- 
tional. Both the relayed progestational reaction to estrogens and 
the combined treatment with estrogens and progesterone simul- 
taneously in rats, cast doubt upon the validity of the thesis that in 
the contest estrogens soon tend to prevail. Similar lack of inter- 
ference sufficient doses of progesterone provided, has already been 
reported in human and primate subjects. Therefore not only the 
minimal dose of estrogens, needed to pave the way^of the progesta- 
tional reaction in rats, seemed interesting, but also the greatest dose 
that would not interfere with the * natural’ relayed progestational 
reaction and with that due to combined estrogen-progesterone treat- 
ment Five or even 10 mg. estradiolbenzoate daily (in 1-2 ml. oil) 
will still produce the full relayed progestational reaction in 14 days. 
Likewise combining 3 mg. progesterone with 1 mg. estradiolbenzoate 
daily results in progestational (and not in estrous) accessories in 
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castrate rats. One is therefore justified in concluding that in rats 
most of the progestational reactions above certain thresholds are not 
interfered with even by high doses of estrogens. This leads to the 
next inference, that where advanced pregnancy is disturbed by ultra- 
physiological doses of estrogens, their most probable toxic point of 
attack must lie in the fetus and the response is beyond the realm of 
a hormone action. 


ZeuTHEN, Erik (Copenhagen). Oxygen consomptioa diirii^ ceU 
division. 

Modified cartesian divers were used in a rcinvestigation of the pos- 
sible respiratory rhythm during the early cleavage period of eggs. 

On single eggs of the frog (Ram pkthyrrhina) the rate of oxygen 
consumption was found to fluctuate synchronously with the first 
three cleavages, each cleavage furrow appearing during a period of 
increased respiration. Small lots of 200 eggs of the sea-urchin, 
Psammechinus miliaris^ were studied during the whole cleavage 
period, embracing 8-10 successive divisions and resulting in the 
formation of the hatching blastula. According to Undahi^ the in- 
crease in respiration during this period follows an S-shaped curve. 
This curve was found to be superposed by waves, always appearing 
a short time after the cytoplasmic division. Inconclusive indication 
is in favour of the assumption that the increase in respiration co- 
incides with the resynthesis of the daughter-nuclei. 

The respiration is recorded in an air bubble situated close to the 
eggs. Since, however, no shaking is employed, a diffusion path is 
intercalated between the air bubble and the metabolic centers, this 
leading to a certain damping and delay in the recordings. Under- 
Strom-Long, taking this into consideration, found the cxpwimental 
results obtained on the frog egg to indicate that the respiratory 
activity inside the egg varies by some 7-1 1 % of the respiration found 
in the minima between the waves. The results of the studks of early 
cleavages in the sea-urchin egg are very similar. In later cleavages, 
howcvci , the amplitude of the respiratory waves amounts to 20-30% 
of the respiration in the minima. 
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Barker, S. B. (Iowa City). Effect of thyroid Rctivlty upon 
Btttabolic response to dinitropbenois. 

The early work on the metabolism-stimulating effects of the dinitro- 
phenols stressed the direct action of these drugs on the tissues of the 
body. However, considerable evidence has been accumulating to 
suggest that the level of thyroid gland activity alters the metabolic 
response to the dinitrophenols. 

It has been found that 10 mg. of dinitro-ortho-cresol injected 
inlraperitoneally per kg. body weight into normal albino rats pro- 
duced a 38% increase in oxygen consumption for the first hour. 
When animals rendered hypothyroid by means of thiouracil were 
given the same dose, the increase was only 13%. When the drug 
was administered to hyperthyroid animals, an increase of 83% was 
obtained. 

In contrast to these in vivo effects of dinitro-ortho-cresol, the in 
vitro addition of the drug increased the oxygen consumption of 
various tissues excised from hypothyroid animals to at least as great 
an extent as it did the oxygen consumption of tissues from hyper- 
thyroid. In many instances, the effects on the hyperthyroid tissues 
were unquestionably less than the normal or hypothyroid. 
Diaphragm, kidney, liver, brain, testis, and thyroid were studied. 

It has been suggested that the dinitrophenols might stimulate 
metabolism by effecting a release of thyroid hormone. Although 
this concept would explain the above results, it is unlikely, consider- 
ing the marked differences in time relations of the response to 
a dinitrophenol (a few minutes) and to thyrotrophin, known to 
stimulate the thyroid gland (many hours). Furthermore, no histo- 
logical alterations in the thyroid gland have been found in a series 
of rats given for 14 days, 4 injections per day of 1 5 mg. dinitrophenol 
per kg. body weight. 

Boyer, P. D. (St. Paul, Minn.). Tb/t combiiuitioii of modified 
semm gamma globitlio with native proteins. 

These studies were initiated to determine if one protein might be 
modified by a procedure which would result in its combination with 
a second, native protein. In particular, possible combination of 
serum gamma globulin with other proteins has been studied because 
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of the known similarity of the properties of antibodies and serum 
gamma globulin. The results of the studies have shown that it is 
possible to bring about combination of modified serum gamma 
globulin with other proteins which have not been subjected to 
modifying agents. 

The elfectiveness of various procedures, such as treatment with 
guanidine, urea, heat, or alkali for exposing active or combining 
groups of the globulin molecule on the resulting combination have 
been studied. The most favorable technique has been to bring about 
an unfolding of the globulin molecule by exposure to guanidine 
hydrochloride solutions followed by a careful slow addition of this 
solution to a rapidly stirred solution of the protein with which the 
combination is to be effected. When the guanidine concentration is 
lowered by dilution in the absence of a second protein, the reactive 
groups of the globulin molecules combine with each other to form 
precipitates. However, if this dilution is made by introduction into 
a relatively concentrated solution of another protein, the unfolded 
globulin may be made to combine with the native, non-modified 
protein present. The precipitates which form contain a high propor- 
tion of the second protein together with the gamma globulin. 

Studies have been made on the interaction of the modified globulin 
with enzymes, other proteins, and with proteins coupled with 
diazotized sulfanllic acid or aniline. The use of the colored diazo 
protein derivatives allows accurate evaluation of the composition of 
the precipitates which form. Results with diazo casein derivatives 
and with native casein show that with suitable conditions as much as 
one-half of the precipitates formed may be casein. Results with 
crystalline urease solutions show that 10 to 20% of the enzyme 
activity may be removed with the precipitate. Suitable controls have 
demonstrated that without gamma globulin present in the guanidine 
solution, no changes in the non-modified proteins result. In addition 
to the combinations with globulin which resulted in precipitation, a 
smaller amount of soluble complexes were formed. The effects of 
modification of the concentration of reactants, time of exposure and 
addition, temperature, and other conditions have been studied. 
.Optimum conditions for combination have been defined. An 
interesting observation is that with surprisingly low concentrations 
of globulin which have been exposed to guanidine for extended 
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periods it is possible to obtain temporary gels consisting almost 
entirdy of casein. 

Previous work by other investigators has shown that combinations 
of proteins may be obtained whena mixture of proteins are exposed 
to denaturing agents. The results presented herein differ in an 
important aspect, namely that combination may be obtained even 
though one protein has not been subjected to change, and thus open 
a new era of investigation. 


Fishman, Wiluam H. (Chicago). ^Metabolic Conjugation’: 
beU-ghtcaronidase and the physiological action of the 
estrogenic bormoiies* 

'Metabolic conjugation' is a term proposed to replace 'Detoxica- 
tion* in referring to the role of the conjugation mechanisms of the 
organism. These should be considered normal processes of meta- 
bolism. As evideivced by the excretion of steroid glucuronides in 
human pregnancy urine, gjucuronidc conjugation may play an 
important part in the utilization of the sex hormone by the tissue. 

The enzyme, beta-glucurontdase, is believed to function in vivo in 
the catalysis of glucuronide conjugation, on the basis of experiments 
in which several tissues of the body increased their content of enzyme 
in response to feeding the glucuronidogenic substances, bomeoi and 
menthol.' Its participation in the formation of estrogen glucuronides 
seemed probable from other experiments.^ A marked decline in 
iftcrine glucuronidase was observed in mice after ovariectomy. The 
beta-glucuronidase level of the uterus in these animals was restored 
by injection of estrogen. 

In the present experiments, the nature of this response to estrogen 
by tissue glucuronidase was investigated in detail. The effective dose 
of estrogen was very small, well within physiological limits. The 
response has been elicited in the case of every one of the estrogens 
tested. These w^ estriol, estradiol, estriol glucuronide, and stil- 
bestrol. The injection of non-estrogenic substances which are known 
to be conjugated with glucuronic add had no effect on the uterine 
enzyme. There was no alteration in the beta-glucuronidase activity 
in liver, kidney, and spleen even though relatively large doses of 
estrogen were given. Testosterone propionate did not prevent the 
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glucuronidase response to estradiol benzoate. The duration of 
glucuronidase elevation was related to the duration of estrogen 
stimulation and did not appear to be the consequence of tissue 
growth per se. From these data, the opinion is advanced that beta- 
glucuronidase plays a role in the physiological action of the estro- 
genic hormones. 

On the basis of this hypothesis, a study was made of the blood 
glucuronidase of pregnant women. This was expected to show some 
alterations in view of the fact that substantial amounts of steroid 
hormone are conjugated with glucuronic acid in human pregnancy. 
It was found that as pregnancy progressed, beta-glucuronidase 
activity increased in the red cells and plasma. 

Since mammary tumors have been induced in animals by the 
prolonged administration of estrogens, the beta-glucuronidase 
activity of various tumor tissues obtained at operation was studied. 
In carcinoma and cyst of the breast, the tumor contains from ten to 
twenty times as much glucuronidase as the normal breast tissue. 
Less striking differences occur in cancer of the esophagus and 
stomach. This suggests that in humans, significaDt amounts of 
estrogen may accumulate in breast tumors and perhaps in tumors of 
other organs of the body. 

* Fishroan, W. H., /. Biot. Chem. 136, 229 (1940). » Fishmaii. W. H., and 

Fishmao, L, /. Biot. Chem. 152, 4S7 (1944). 


Granit, Ragnar (Stockholm). Nerve fibre differeotiatioii by 
tbermosdniulation. 

Brief review of work on thermopotentials and thermic excitation, 
carried out at the Nobel Institute for Neurophysiology by C. von 
Euler (Acta Physiol. Scand.^ Suppl. 45, in course of publication), 
Granit and Lundbergs and Granit, It has been established that 
moderate warming of a nerve to 45° in a thermode selectively 
stimulates the small fibres, while cooling stimulates the large fibres. 
C. V. Euler has discovered that the thermopotentials to heat and 
cold in vegetative nerves (thermode region negative to normal nerve) 
appear in fibres of different size. Granit and Lundberg have studied 
somatic reflexes set up by thermostimulation and found different 
pattenis depending upon the direction of temperature change. Granit 
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has recorded the thermopotentials in the roots. There is a smaller 
response to heat and a larger one to cold. Evidence is being produced 
that these responses arise in dilferent fibres. 


Grenell, R, G. (New Haven, Conn.). The effects of adrenal 
cortical extract on the electrical activity of the brain. 

As a result of observation of the edema and blood vessel damage 
consequent on arrest of the cerebral circulation (Central Nervous 
System Resistance. I. The Effects of temporary arrest of the cerebral 
circulation for periods of two to ten minutes. J. Neuropath, and 
Exper, Near. 5, 131-54, 1946), it was suggested that adrenal cortical 
hormone might be a significant factor in protection of the brain from 
such injury, as well as in the general mechanisms of brain suscep- 
tibility. In order to obtain some baseline pattern of adrenal cortical 
section, two groups of experiments were performed. The first set 
(similar to those recently reported from the Montreal Neurological 
Institute) demonstrated that intravenous or intramuscular injections 
of Wiison^s aqueous extract protected the brain from exposure 
edema. Unanesthetized, curarized, or anesthetized cats and rabbits 
receiving the hormone showed minimal or no edema grossly and 
microscopicaily, and did not evidence the marked flattening of the 
electroencephalogram shown by the non-injected controls. Trypan 
blue injected following exposure, appears in the brains of the un- 
protected animals only. This type of experiment is being continued 
as a technique for study of the blood-brain barrier. 

The second group of experiments were designed to determine the 
effect of the hormone on the electroencephalogram of the normal, 
unoperated animal. In the initial experiments, one dose of 2 c.c. per 
kilogram produced a remarkable increase in amplitude, along with 
some change in frequency of the brain waves. Intravenous titration 
of the cortical extract (in 0-25 c.c. per kilogram doses) produced 
noticeable changes at the level of 0*5 c.c. per kilogram. These 
increased and finally reached an asymptote at a level between 1 *5 and 
2*0 c.c. per kilogram. Similar alterations can be observed as a result 
of topical application of the hormone to local cortical areas only 
after exposure for several hours. Intracistemal injections in cats 
have not yet produced these effects. Smaller doses (approximately 
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0-18 to 0’2 c.c. per kilo) thus far injected intravenously in man, have 
brought forth incipient changes of a similar nature in the electro- 
encephalogram. 

The observations suggest that adrenal cortical hormones may play 
a very significant part in the basic physiological mechanisms of brain 
activity. The results suggest both clinical and physiological applica- 
tions; the former in protection from or therapy of nervous system 
edema, post-concussion syndrome. &c.; the latter in studies of the 
mechanisms of the electroencephalogram and of fundamental 
neuronal action. 


Grossman, M. 1. (Chicago, 111.). The hormonal transmission of 
the distention stimulus for gastric secretion. 

The evidence for the existence of a hormone which stimulates gastric 
secretion is incomplete and inconclusive. That a humoral mechan- 
ism for gastric secretion exists has been clearly demonstrated by the 
fact that in the dog the secretion of an autotransplanted pouch of 
the stomach is stimulated by the presence of secretagogucs in the 
main stomach. The humoral agent may be a hormone elaborated 
by the gastric mucosa or it may be secretagogues, present in or 
produced by the digestion of food, absorbed from the lumen of the 
stomach. The available evidence suggests but does not prove that 
secretagogues act by releasing a hormone. 

Previous attempts to cause secretion in a gastric transplant by 
distending the main stomach have been unsuccessful. (Gregory and 
Ivy, Quart, J. Exper. Physiol., 31, 111, 1941.) In the experiments 
currently being reported we have repeatedly succeeded in inducing 
the transplanted gastric pouch to secrete when the main stomach is 
distended by a balloon. 

There are three factors which have operated to prevent the occur- 
rence of secretion in the transplanted pouch when the main stomach 
is distended. They are: (a) secretagogues constitute a more potent 
stimulant for gastric secretion than distention; (6) the transplants 
formerly used have been too refractory (we have utilized } to I of 
the fundic portion of the stomach for the transplant); and (c) undue 
distention of the stomach caused nausea, which is able to inhibit 
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secretion by the transplant. (Grossman, Woolley, Dutton, and Ivy, 
Gasiroenterologyt 4, 347, 1945.) 

The demonstration of the humoral transmission of the distention 
stimulus constitutes crucial evidence for the existence of a hormone 
for stimulation of secretion of acid by the gastric glands. 


Hamoir, G. (Li^ge). La separation des myosiiies oc et p. 

La recherche de m^thodes de dosage des myosines pr6sente un 
interet paiticulier, depuis que Dubulsson^ a montr6 que les extraits 
de muscles fatigu^ contiennent des teneurs en myosines a, p, et y 
difierentes de celles des extraits de muscles normaux. Cet auteur' a 
dejii mis au point, par fractionnement au sulfate ammonique, une 
methode de preparation des deux composantes a et p. 

Une etude ult^rieure de cette methode a montri que le sulfate 
ammonique ne joue qu'un rdle accessoire. On n*obtient un bon 
fractionnement par ce procM que si la solution satur^ ^ 27 % a un 
pH de 54-5'5. Or, il cst deji possible d’observer une separation 
dans KCt 0-5 m ^ ces pH. Nous avons determine la courbe de 
precipitation de la composante a d*une myosine d’Edsall dissoute 
dans KC1 0-5 m en fonction du pH, entre les valeurs de 5-35 et 6-40. 
a se separe compietement dans la zone de pH 5-55-5-65 (solution 
sumageante limpidc riche en proteines apris centrifugation). Cette 
propriete n'est toutefois guere utilisable au point de vue preparatif : 
la zone de precipitation est etroite et la reproductibilite assez peu 
satisfaisante, certaines myosines pauvres en ot ne se separant pas 
bien. 

Guide par ccs resultats, nous avons mis au point une methode de 
separation basee sur Tinsolubilite de la myosine a dans NaAc ou 
KAc 0-5 m, aux pH inferieurs k 7-5 environ.' 

La solution diluee de myosine dans Tacetate molaire ^ un pH 
d*environ 7-2, est amenee au pH 7-10 (Edsall) ou 7-00 (myosine B). 
On ajoute leotement, au moyen d'une burette, un meme volume 
d'eau glacee en agitant mecaniquement la solution. La birefringence 
disparalt compietement entre 0-6 et 0*5 m. La solution ainsi obtenue 
de pH 7’50-7*60 (myosine d'Edsali) ou 7-1 5-7-30 (myosine B) dotm^, 
aprb centrifugation, une solution sumageante, limpide, riche en p 
lorsqu’on part de myosine d'EdsalL 
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Cette m^tbode permet de r^liser la separation aux pH neutres; 
elle est trb reproductible et n’exige qu’une precision relativeroent 
grossidre des mesures de pH. 

’ Dubuisson. M., Experientia, 11/7, 258 (1946). * Dubuisson, M., 

Experienda, 11/10, 412 (1946). ^ A paraltre prochainement dans Experientia. 

Jacob, J. (Liege), £tude Hectropboretiqiie des variatioiis de 
composition d’extralts musculaires de lapin sons I’inflaence 
de la fatigue et de la contracture par le monobromac^tate 
de sonde. 

Les globulines musculaires solubles entre les forces ioniques de 
0*15 et 0*35 sent, essentiellement et k Tetat natif, les myosines a et jS 
de Dubuisson.^ L’une et Tautre deviennent beaucoup moins acces- 
sibles a des solutions salines (phosphatiques) d'extraction, lorsque 
le muscle a 6t6 pr^lablement fatigue jusqu'a epuisement ou coa< 
tractuF^ par le monobromacetate de sodium. Toutefois, dans le 
premier cas (fatigue), e’est la composante a qui est la plus affect^ 
tandis que dans le second (contracture alactacide), e’est la com- 
posante p. Ceci semble impliquer une esp^ de specialisation 
fonctionnelle pour chacune de ces myosines. 

' Dubuisson, M., Experientia, 2, 258 (1946) et 2, 412 (1946). 


Jung, Charles (Geneva). De rappr^iation de la permeability 
rynale par la mesure de Pexcrytion or^iqiie. 

Divers auteurs ont cherchd k apprecier la capacity fonctionnelle des 
reins en comparant le taux de runfe dans le sang et dans Tuiine. 
Des formules connues ont 6ty ynoncyes en particulier par Ambard 
et par van Styke. Elies sent bashes sur des observations empiriques, 
mais laissent k d^sirer au point de vue thyorique. 

En se basant sur les lots physiques de la permeability et de la 
diffusion, une tentative peut etre faite pour ytablir une relation 
mathymatique entre les concentrations de Turye dans le sang et dans 
rurine, compte tenu de la capacity de filtration des glomyrutes. On 
qbtiendrait ainsi une formule gynyrale, dont les ynoncys d* Ambard 
et de von Siyke seraient des cas particuliers ou des expressions 
approchyes. 
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On constate toutefois que pour mettre les donn^ du probteme 
en ^nation certaines hypotheses sont necessaires et on est guide 
dans le choix de ce$ hypotheses par la necessite d’aboutir k une 
fonnule qu’on puisse ais^ment nendre explicite. Cclle-ci est de la 
forme: 



oil Ao reprisente le debit total de Teau filtree par les glom^rules dans 
un temps donne» A le dibit renal dans le mcme temps, « et 5 les 
concentrations d’uree dans Purine et dans le sang. 

L’incertitude introduite par les hypotheses preliminaires nicessite 
une rectification de la valeur de Pexposant k, pour la mettre en 
accord avec les donnccs experimentales. 

11 est enfin propose, pour s’epargner les calculs, d'utiliser un 
abaque qui, les concentrations d'uree dans !e sang et dans Purine et 
le debit renal cormus, foumit le debit de la filtration glomerulaire, 
suppose ctre Pimage de la capacite fonctionnelle des reins. 


Kubicek, William G. (Minneapolis, Minn ). Renal function 
in relation to neurogenic hypertension in the dog. 
Monopolar shielded electrodes constructed of number 1 8 fine silver 
wire supports in a block of molded lucile were placed around both 
renal arteries and accompanying nerves, around the renal nerves 
dissected free of the renal arteries, or around the splanchnic nerves 
above or below the diaphragm. A sinusoidal alternating current of 
2-3 C.P.S. and 1-4 volts was then passed through the electrodes. 
Chronic stimulation of trained, unaneslhetizcd dogs, 20-22 hours per 
day, for periods as long as 45 days, resulted in an elevated arterial 
blood pressure. In the absence of renal circulatory pathology blood 
pressure returned to control levels within 72 hours following cessa- 
tion of stimulation. 

In acute experiments performed on anesthetized dogs renal blood 
flow was determined with the thermostromuhr and reduction of 
blood flow was taken as an indication of renal vasoconstriction. 
The results of extensive trials with a variety of electrical current^ 
applied to the renal nerves revealed that low frequency (1-5 C.P.S.) 
sinusoidal alternating currents would produce renal vasoconstriction 
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for as long as 2 hours while higher frequencies produced a marked 
but transient reduction in renal blood flow. No change in renal 
blood flow was noted during stimulation of the renal arteries alone, 
while stimulation of the renal arteries and their accompanying 
nerves, intact renal nerves separated from the renal arteries, the 
distal ends of the sectioned renal nerves, or the splanchnic nerves, 
resulted in renal vasoconstriction with no significant change in 
systemic blood pressure. 

In chronic experiments renal plasma flow (RPF) and glomerular 
filtration (GF) were determined by measuring the rate of excretion 
of sodium para-aminohippurate and creatinine. In most instances an 
initial reduction in RPF and GF occurred at the beginning of stimula- 
tion. However, after hypertension w'as established by several days 
of stimulation (20-22 hours per day) no significant change in either 
RPF or GF could be demonstrated. It should be noted that renal 
vasoconstriction must exist if, when arterial blood pressure is 
elevated, the renal blood flow remains constant, provided that blood 
viscosity does not change. In conclusion it can be stated that a 
severe, long-standing hypertension can be produced by appropriate 
renal artery-nerve, renal nerve, or splanchnic nerve stimulation which 
persists for the duration of the stimulus and that the observed data 
do not indicate that renal ischemia is necessary for the persistence 
of hypertension produced by this technique. 


DE Loureiro, J. a. (Lisbon, Portugal). Estimation of the com- 
position of animal food by means of the toluene distillation 
method. 

The direct estimation of water by means of the Bidwell-Sterling 
method subjects the substrate, during distillation, to an effective 
extraction of fats and lipoids by hot toluene. If an aliquot of this 
extract is evaporated it allows an estimation of the fat contents of the 
substrate. The residue, after the excess toluene is decanted off, after 
evaporation to dryness contains the dry non-fat-constituents, i.e. in 
animal foods ash and protein and a small amount of residual fat 
which may be calculated from the loss on evaporation of the toluene- 
moisted sample. In a further step the weight of protein may be 
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estimated by difference, alter ashing the residue. Single minerals 
may be estimated on the ash. 

Advantages of this method are its simplicity and rapidity and the 
lack of cause of serious error. Actually the whole procedure requires 
seven weighings and a volume estimation of the distillate water. The 
crude experimental values and the necessary calculations for the 
conversion into percentages are conveniently ordered in printed pro- 
tocols from which an example is given in slide No. 1. Regarding 
the technique, a modification of the original distillation apparatus 
is used which allows a perfect drainage of the water distilled and 
which was described in a previous publication (slide No. 2). The 
residue of distillation is a porous mass, the ashing of which is 
particularly easy. 

The causes of error have been surveyed and the two main ones 
are: an error by defect in the estimated value of moisture, due to 
loss of vapour when the ground-glass joint of the distillation fiask is 
not perfect enough, and an error by excess, when the dried residue is 
allowed to absorb moisture from the air. The other errors are small 
and the total of the fractions approaches 100% within less than 1% 
when those two errors are satisfactorily controlled. 


Ogston, a. G., and Smithies, O. (Oxford). Some remarks on 
the oxidative phosphorylation of muscle. 

An attempt is made here to examine, as exactly as possible, the data 
on certain aspects of anaerobic and aerobic phosphorylation. 

Thermodynamic information proves to be almost complete in the 
anaerol^ case; the free energy of formation of lactate corresponds 
well with that required to phosphorylate creatine in the proportions 
observed. 

Information about aerobic phosphbryladon is much less complete. 
The free energy of oxidation of pyruvate under physiological condi- 
tions makes a P:0 ratio of 3 (creatine as acceptor) Just possible, 
provided that atmospheric Ot exerts its full oxidizing potential 
(£;^+0'82 volt); but oxidation from £^+0*27 (the of cytochrome 
Q allows P:0 to be only 1*8. Critical examination of Ochoa's datg^ 
suggests P:0 not greater than 2*5. 

If it is true that phosphorylation acemnpanies only the oxidation 
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of substrate by nicotinamide coenzymes, then to develop enough 
energy for P:0 1-8, the steady-state concentration of free reduced 
coenzyme must be molar or less. Unless the reduced coenzyme 
forms a complex with flavoprotein having a very low dissociation 
complex, its rate of reoxidation cannot be great enough. 

The malate^xaloacetate system could accelerate the difTusional 
carriage of hydrogen between proteins, even though it must be both 
oxidized and reduced by coenzyme I. By working between suffi< 
cicntly different steady-state ratios of oxidized to reduced coenzyme, 
it could develop enough energy to phosphorylate creatine. How- 
ever, this assumption does not ease the kinetic difficulty mentioned 
above; it raises a further problem of enzymatic specificity, since it 
would be the unphosphorylated oxaloacetate which would be hydro- 
genated but the phosphorylated malate which would be dehydro- 
genated. 

It is concluded that a value for the P;0 ratio of 3 cannot be 
accepted in the oxidation of pyruvate and that a value as low as 2 
involves difficulties of mechanism. Further work is urgently needed, 
especially on the following — the value of P:0; the thermodynamics 
and kinetics of individual stages in the oxidation of pyruvate; the 
function of the dicarboxylic acids in hydrogen and phosphate 
transfer; and the possible existence of carrier systems of hi^r Ei 
which could mediate phosphorylation. 

* Ochoa, /. BioL Chem, 151, 493 (1943). 

Ohnell, Richard F, (Stockholm). Physiological aspects of 
pre-excitation ; a cardiac abnormality. 

In pre-excitation, the ventricular part of the heart is repeatedly sub- 
jected to an additional excitatory spread, setting in shortly before 
the start of the regular excitation wave. This additional excitatory 
spread is connected to auricular activity, starting at a constant 
interval after the beginning of the P-wave of the electrocardiogram. 

In a 'pre-excitation beat’ the regular excitatory spread (arriving 
via the bundle of His) often participates in the excitation of the 
ventricle. In some instances, however, this is apparently not the 
case C pre-excitation without impulse no. 2*). This latter conditicMi 
may seemingly be due to a delay or non-oocurreooe of the normal 
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impulse, or else to the early spread of the premature wave to central 
parts of the ventricular conduction system before the regular impulse 
has had time to pass. 

By changes— spontaneous or experimental— of the interval 
between the starts of the two ventricular excitation waves, different 
types of s.c. concertina effect {Ohnellj 1942) will be obtained. 

During prc<excitation+ auricular fibrillation, three different types 
of ventricular complexes can occur; (1) Normal complexes; (2) wide 
complexes, due to the abnormal impulse only; (3) all degrees of 
fusion between these two types. 

As regards the mechanism of the abnormal atrio<ventricular con- 
nexion, two possibilities will be discussed. 

In 1941, the writer reported the case of a family with repeated 
occurrences of this abnormality. In one member, autopsy revealed 
two muscular connexions between auricle and ventricle: the bundle 
of His and in addition a muscle bundle connecting the left atrium 
with the left ventricle. In this case the QRS time was 0*09 seconds. 
Woodet al. have reported the findings of muscle connexions between 
right atrium and ventricle. 

The other hypothesis to be discussed is the possibility of obtaining 
ventricular excitation from the mechanical effect of the auricular 
contraction. 

Riker, Walter F., Jr. (New York). Observations upon the 
neoromiiscolar behaviour of cats chronically poisoned with 
di4sopropy] flooropbosphate. 

A syndrome not unlike that of human myasthenia gravis has been 
produced in cats by the chronic administration of di-isopropyl 
fluorophosphate (DFP). The course of the poisoning was as follows : 
Fasciculations which were evident during DFP administration 
gradually subsided and disappeared entirely by the 3rd to 4th day 
after the discontinuation of DFP. However, a generalized muscular 
weakness which varied from complete prostration to ataxic gait per- 
sisted for as long as 1 S days subsequent to the DFP administration. 
Following the disappearance of an obvious weakness, and at a time 
when the animal appeared grossly normal, it was possible to elicit 
and intensify a syndrome of weakness by means of forced exercise. 
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This State of fatigability was evident for as long as 33 days in certain 
of the animals. 

Investigation of nerve-muscle function was carried out on these 
animals by means of isometrically recorded responses of the gastro- 
cnemius-soleus muscles of theintactcat. Experiments were performed 
studying: (1) the threshold of response to the close intra-arterial 
injection of acetylcholine; (2) the ability of the muscle to maintain 
a tetanus induced by nerve stimulation; (3) the etfect of intra- 
arterially injected acetylcholine on the tetanus. Similar experiments 
on normal cats provided the control data. 

In comparison with normal cats, those chronically poisoned with 
DFP manifested an increased sensitivity of the muscle to intra- 
arterially injected acetylcholine; a contractile response was obtained 
with 0-2 to 0*5 of the amount required in the normal animal. The 
weakness and fatigability observed clinically in these animals was 
reflected by the inability of the gastrocnemius-soleus preparation to 
maintain a tetanus induced by nerve stimulation. When acetyl- 
choline was injected intra-arterially during a failing tetanus, an 
abrupt transient increase in tension occurred. This is in contrast to 
the normal in which acetylcholine similarly administered produces 
a sharp transient decrease in tension. That this defect is primarily 
synaptic has been demonstrated by the fact that the muscle responds 
to direct stimulation in a normal manner. 

Determinations have been made of the cholinesterase content of 
the muscle, brain, and peripheral nerve from these poisoned animals. 
The clinical and physiological recovery of these cats roughly approxi- 
mated the regeneration of cholinesterase in the brain and nerve. 

The fact that DFP produces an irreversible inactivation of choline 
esterase would suggest that the syndrome of weakness and fatigability 
may result from an accumulation of acetylcholine at the motor end 
plate. This seems paradoxical, however, in view of the increased 
sensitivity of the muscle to acetylcholine and the ability of the ace- 
tylcholine temporarily to restore function. The ohswvations do, 
however, appear to be consistent with a deficiency in available 
acetylcholine at the neuro-muscular junction. This possibility is as 
2 jet unconfirmed since certain in vitro experiments fail to indicate 
a deleterious ^ect of DFP on acetylcholine synthesis. 

It is concluded that DFP exerts an action or actions at the motor 


X 
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did plate produdng a muscular state similar to that observed in 
myasthenia gravis» and that this effect is other than that of an anti< 
cholinesterase. 

Theorell, Hugo, Holman, Ralph T., and Akeson, Ake 
(Stockholm). Crystalline lipoxidase. 

Upoxidase, an enzyme capable of promoting the oxidation of linoleic 
acid and other polyunsaturated fatty acids by atmospheric oxygen, 
has been isolated in pure form from soya beans. To follow the 
earytM in the course of its isolation the spectrophotometric deter- 
mination of its activity was used.' The method of separation was 
briefly as follows: Defatted soya meal was extracted with* acetate 
buffer at pH 4-5, and the insoluble matter removed. The extract was 
brought to pH 6-75 and barium acetate, lead acetate, and acetone 
were added to precipitate non-active material. The enzyme was 
precipitated from the mother liquor by ammonium sulfate, re- 
dissolved, and additional inactive material precipitated by heating 
five minutes at 63^. The mother liquor was fractionated with 
ammonUmtat^te, then with alcohol in the cold, and then again 
with ammonium sulfate. Electrophoresis at pH 6*5 then separated 
the enzyme from the remaining impurities. Crystallization of the 
enzyme was achieved by dialysis of a concentrated solution against 
ammonium sulfate. 

The molecular weight and properties of the enzyme will be pre- 
sented, and the inhibition, substrate specificity, and coupled oxida- 
tions will be discussed briefly. 

> Theorell, Bergstrdm, and Akeson, Pharm. Acta Melv. 21, 318 (1946). 


Ungar, Georges (London). Fooctioa endocrine de la rate. 
Deux subsuoces actives ont it4 Isoldes de ta rate et des recherches 
ont 4t4 poursuivies afin d*6tablir leur fonctton physiologique et leur 
r6ie pathologique. L*une de ces substances (spl^nine A) peut ^ 
prodinte in vitro par action d*une diastase extraite de la rate sur 
Tadde ascorbique. Sa formule brute est probablemeot CitH 4 tOk et 
^ aemble ^ constku6e par une chatne aliphatique comportant 
line fonction lactone. La seconde substance (splinine B) peut 4gale- 

306 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 
ment Eire produite in vitro par les diastases spl^ques a partir du 
glycogine. Sa constitution chimique n’a pas encore ete etudiee. 

li a etabli que la rate diverse la splenine A dans la circulation 
sous i*influence de Thypophyse et du cortex sunenal et que cette 
liberation constitue Tun des composants du syndrome d’adaptation 
de Selye. EUe agit en inhibant Taugmentation de la permeabilite 
capillaire provoqu6e par les agressions causales. LMnjection de 
fortes doses de splenine A peut empecher completement les Inions 
hemorragiques produites par Tinjection intraperiton&iie de peptone. 

ha. splenine B, dont le mecanisme de liberation est inconnu, 
augmente la perm^bilite capillaire provoquee par la peptone. La 
substance B subit une augmentation considerable dans la rate et 
dans le sang au cours d’etats caracteris^ par des lesions h^or- 
ragiques, tels que le scorbut et Tintoxication chronique par la 
saponine. L’injection de fortes doses de cette substance est cepen> 
dant incapabtC) a elle seule, de produire des lesions hemorragiques. 
La spidnine B, qui est produite egalement par la moelle osseuse, est 
probablement identique a la substance d^te sous le nom de 
‘throbocytopen* par Troland et Lee en 1938. 

Les deux substances exercent des actions oppose. La spldnine 
A diminuc le temps de saignement, la fragilite et la permeability 
capilJaires et inhibe Themolyse provoquee par le systeme bemolysine< 
compiyment> alors que la spiynine B augmente^tous ccs phenomyoes 
et poss^de aussi une action hemolytique spontanye, 

Le mycanisme fondamental de Taction de ces deux substances 
ryside probablement dans une modification de la stability du com- 
plcxe protease-antiprotyase du sang. La spiynine A augmente la 
stability du complexe alors que B facilite sa dissociation. 

LTmportancc physiologique de la sycrytion interne de la rate est 
probablement faible* mais les perturbations de cette fonctionpeuvent 
jouer un role considyrabic cn pathologie. Elies peuvent, cn parti- 
culier, expliquer Tcflfct de la spiynectomie dans certains purpuras et 
syndromes hymolytiques. 

VerzAR) F. (Basel). Hm action of adrenal cortical borouHies 
(cortin) on cell metabolism* 

The problem of how cortin acts on the metabolism of cells has bem 
studied in four different ways sime 1939: 
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^ 1. It was shown that by nunced muscle and liver of adrenatocto- 
miscd rats and cals phosphorylation of glycogen— the first step of 
glycogen breakdown— was greatly decreased. Desoxycorticosterone 
(DOC) and other steroids in a smaller degree brought back the 
original velocity.'"’ 

2. Minced muscle (normal and adrenalectomised) produces 
glycogen from glucose-l-phosphate.* It was shown by others and 
confirmed by us that after adrenalectomy intact muscle (diaphragm 
of rats) produced glycogen from glucose under the influence of 
insulin in normal amounts.’ In minced muscle a minimum of 
glycogen has to be present for glycogen synthesis.® 

3. On intact muscle (diaphragm of rats) DOC and other steroids 
inhibit glycogen production from glucose with or without insulin.’- 
The inhibition is explained as an increase of glycogen breakdown. 
This is in agreement with the observations given under 1 , that DOC 
increases glycogen phosphorylation. Thus contrary to the observa- 
tion on whole animals after adrenalectomy, cortin in isolated muscle 
and liver does not increase glycogen formation from glucose, but 
increases glycogen breakdown. We suppose that such an action 
involves an antagonistic increase of glycogen production from other 
sources, e.g. proteins. 

4. When glycogen is produced from glucose by yeast or by leuco- 
cytes, potassium is tround. When glycogen is broken down it is 
liberated again.”- ” Potassium is transferred from glycogen to 
myosin, where all three are present in a loose compound in (he same 
place (Q-disk) of the muscle fibre. Stimulation (acetylcholine) first 
removes the potassium.'*- A connexion of carbohydrate with 
potassium metabolism has been shown and also its disturbance after 
adrenalectomy.”- ** 

On the basis of these observations a theory of the role of potas- 
sium in muscular contraction was published in 1942'* and 1943,*’* 
and an explanation of adynamia after adrenalectomy was given. 
The aaion of cortin is the restoration of this basic cellular metabolic 
process of ^ycogen phosphorylation connected with potassium 
fixation. 

» Verzir, F.. and MonUgcl, C., Heh. Chim. Acta, 25. 19 (1942). * Vtnkt! 

F.. and Montigel, C.. Hch. Chim. Acta, 25, 23 (1942). » Vetzir, F., and 
Montigek C-, Virh. Ver. Schweit. Phythl Jan. 1942. ’ Venir. F.. and 
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MontigcL C., Kature, 149,49 (1942). » MonUgel, C., Helv. Chim. Acta, U, 

883(1943). « Montigel,C..HeIy.a//n. Aero, 2«, 42 (1945). ^ Doetsch,R., 

Helv. Chim. Acta^ 28, 31 (1945). * Verziir, F., and Wenner, V., Biochemical 

J. (unpublished). ’ Verzar, F., and Wenner, V., Biochemical /. (unpublished). 

Verzir, F., and Wenner, V., Biochemical J. (unpublished). ” Verzar, F-, 
and Pulver, R., Helv. Chim. Acta, 23, 1087 (1940). ** Verzar, F., and 

Pulver, R., Helv. Chim. Acta, 24, 272 (1941). Verzdr, F., and Somogyi, 
J. C., Nature, 144, 1014 (1939); 145, 781 (1940); Arch. ges. Fhysiol. 245, 398 
(1942). Vcrzdr, F., and Somogyi, J. C., Helv. Med. Acta, 7, Suppl. V, 20, 

30 (1940). 's Montigel, C., Helv. Physiol. Acta, 1, C47 (1943). Verzar, 
F., Schweiz. Med. Wschr. 72, 661 (1942). ” Ver^r, F,, Theorie der Muskel- 
kontraktion, B. Schwabe, Basel (1943). Verzar, F., Helv. Physiol. Acta, 1, 

C 8 (1943). 


Warren, J. V. (New Haven, Conn.). Hemodynamic obserra* 
tions in patients with large arterioTenoos fistulas. 

The large number of vascular injuries resulting from the recent war 
afforded an unusual opportunity to study the effects of arteriovenous 
fistulas in man. The study of these patients was of interest not only 
as an investigation of the pathological situation itself, but as a means 
of investigating the hemodynamics of certain normal circulatory 
reactions. Observations were made before and after operative 
eradication of the fistula, and in many patients during temporary 
occlusion of the fistulas by external pressure. 

The cardiac output was determined by means of the critically 
damped low frequency ballistocardiograph in 47 patients with 
fistulas intact. In almost half the lesion was of such size that the 
cardiac output at rest was significantly increased; in some as much 
as 125% above the normal (postoperative) value. These findings 
were confirmed in a smaller group of patients in whom the cardiac 
output was measured by the technique of right heart catheterization 
utilizing the direct Pick principle. Although in some instances the 
pulse rate was somewhat elevated, the increased output was primarily 
due to a large stroke volume. The right atrial, pulmonary arterial, 
and systemic arterial pressures were found to be within nonnal 
limits. The heart size, as determined from the teleoroentgenogram, 
and blood vohune were abnormally large in some instances when 
^compared with normal (postoperative) values. None of the patients 
studied had evidence of frank cardiac failure. 

On sudden temporary ooilusion of the fistula by external pressure 
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there was a marked diminution in cardiac output in those patients 
where the resting output was at a high level. Although there was 
usually a fall in pulse rate, the decreased cardiac output was primarily 
the result of a diminished stroke volume. Atropinization prevented 
the slowing of the pulse, but the stroke volume change occurred as 
before. Ballistocardiographic tracings demonstrated that the decline 
in stroke volume was extremely prompt, occurring within one or 
two beats after occlusion of the fistula. Despite this marked change 
in stroke volume, no change in right atrial pressure was detected. 
Further evidence that a change in atrial pressure was not responsible 
for the alteration in stroke volume was obtained from the observa< 
tion that large changes in atrial pressure produced in these patients 
by other means failed to produce changes in cardiac output. 
Although the systemic arterial pressure often rose slightly with the 
fistula compressed, the pulmonary and right ventricular pressure 
showed only minimal change. 

Following operative eradication of the fistula, measurement of 
the various cardiovascular functions revealed that aU were within 
normal limits. 

These studies demonstrate that in persons with an area of low 
peripheral resistance, there may be a considerable increase in cardiac 
output. It appears that this increase in cardiac output is due to a 
refiex change in aaivity of the heart itself, rather than as a result of 
changes in filling pressure. The absence of changes in pulmonary 
arterial pressure despite considerable changes in cardiac output 
indicate a rapid, presumably reflex, change in pulmonary vascular 
resistance. 


WiNTERSTEiN, H. (Istanbul). Reapiratloo withoat cbemorecep- 
tors. 

The rhythmic action currents obtained from the phrenic nerve of 
curarized animals persist after the removal of all chemoreoeptors, 
proving that the automatic respiratory impulses do not depend on 
the presence of the latter. 

The action currents increase if the animal is asphyxiated by, 
stopping artifidal respiration or if acids are infused intravenously, 
hi animals without chemoreceptors, intravenous infusion of acids 
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augments the respiratory movements as a consequence of decrease 
in blood alkalinity, whereas the COs tension is falling. This proves 
that— 4n accordance with the reaction theory*— also after elimination 
of the chemoreceptors the cH and not the CX>| is the regulator of 
respiration. 

If animals without chemoreceptors are exposed to lack of oxygen 
the respiratory movements are diminished whereas the COi tension 
of the blood increases. This is another convindng proof that the 
respiratory centres whose ‘excitability* against COi is supposed to 
be increased by lack of oxygen, are not regulated by COx. 

After the elimination of the chemoreceptors narcotized cats and 
rabbits do not show any more convulsions on bleeding, and the 
Kussmaul-Tenner convulsions produced in rabbits by ligating the 
four brain arteries are greatly reduced or may entirely fail in nar- 
cotized animals. 


Wood, E. H., and Code, C. F. (Rochester, Minn,). ITie 
phy^ologic basis of voluntary (self-protective) maneuvers 
capable of increasing man’s tolerance to positive accelera- 
tion. 

Procedures which increase arterial pressure at heart level during 
exposure to acceleration increase man’s g tolerance. Utilization of 
the thoracic musculature to supplement the force of cardiac con- 
traction and initiation of compensatory cardiovascular pressor 
reflexes have been successfully used for this purpose. 

Positive acceleration induces protective pressor reflexes. These 
reflexes are suflSciently efiective to bring about recovery of vision 
during exposure to accelerations which initially produce a loss of 
vision. A significant increase in g tolerance can be produced if the 
onset of acceleration is slowed sufficiently so that there is time for 
these reflexes to become effective before accelerations which ordi- 
narily produce symptoms are attained. 

Sudden increases of intrapulmonary pressure caused by blowing 
against a closed ^ottis produce immediate inoeases in systonic 
arterial pressure by addition of the increased intrapulmonary pres- 
sure to the pressure geiwrated by the heart. However, if the increased 
intrapulmonary pressure (40-60 mm. is maintained for longer 
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than 5 seconds, a fall in blood pressure occurs consequent to the 
impairment of venous return to the thorax. The maximum fall in 
blood pressure is produced when the intrapulmonary pressure is 
maintained for about 10 seconds with the thorax in the inspiratory 
position. If the intraihoracic pressure is then suddenly released, 
a transitory further decrease in blood pressure occurs followed by 
a hypertensive period of 5 to 10 seconds’ duration. 

This induced period of hypertension can be utilized to increase 
g tolerance. The maneuver (M-*2) is performed by blowing against 
a closed manometer system so as to maintain intrapulmonary pres- 
sure at 40-b0 mm. Hg for 10 seconds immediately before g exposure. 
The average protection alforded 23 subjects was I-3±0*lg,* when 
15-second exposures to maximum g were used. 

The initial increase in blood pressure produced by increased intra- 
pulmonary pressure is widely used by pilots to increase g tolerance. 
The, most effective maneuver (M-I) utilizing this mechanism con- 
sists of a series of rapidly repeated forced expirations through a 
partially closed glottis coordinated with muscular straining. The 
average protection afforded 40 subjects using this maneuver was 
2*4i0'l g units. 

* Standard error of mean, n - 23. 


Ennor, a. H., and Stocken, L. A. (Oxford), The distributioa 
and ideotificatioa of acid-sotuble phosphates in the fatty 
liver, 

ft has been established earlier that there is an increased oxygen up- 
take and an increased acctoacctic acid production in the fatty livers 
of guinea-pigs treated with carbon tetrachloride. This result may 
be taken as evidence of an increased metabolism of fat and possibly 
also of other substances. The known association of adenosine tri- 
and di-phosphate$ with fatty acid oxidation at once suggested that 
these compounds might be present in increased amounts in the fatty 
liver. Experiments have been carried out on the distribution and the 
identification of compounds possessing high-energy phosphate bonds 
and it has been shown that the fatty liver contains these substances 
in amounts which are considerably in excess of those present in the 
normal liver. The barium insoluble fraction of trichloracetic acid 
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extracts of the fatty liver contains approximately twice the normal 
concentration of a compound which is hydrolysed in seven minutes 
in normal acid at lOO"^. This has been identified as adenosine di- 
phosphate. 

Evidence has also accumulated indicating the presence in increased 
amounts of an acid-molybdate labile phosphorus containing com- 
pound in the original trichloracetic acid extracts and which is not 
precipi table by barium. Because of the importance of acetyl phos- 
phate in intermediary metabolism it was at first thought that this 
compound might be an acyl phosphate. Such an hypothesis is of 
interest because of the fact that phosphorylation is an essential part 
of the mechanism whereby fatty acids are oxidized. If acyl phosphates 
are formed as a result of such phosphorylation it would then be 
expected that in a liver which is oxidizing fat at an abnormally high 
rate there would be a better opportunity for the detection of any 
such compound. The presence of acyl phosphates has been tested 
for by a variety of methods but we have been unable to show that 
these compounds are present. 

Other workers who have detected the presence of acid-molybdate 
labile phosphorus in rat liver have suggested that this is derived from 
acetyl phosphate but this suggestion has been based upon the 
assumption that phosphocreatine is not present and specific tests 
for either compound have not been applied. By means of the a- 
naphthol-diacetyl reagent we have shown that phosphocreatine is 
present and that this compound will account for all the acid-molyb- 
date labile material found in the extracts. 

There is thus an increase in adenosine di-phosphate and phospho- 
creatine concentrations in the fatty liver and this is associated with 
the increased oxygen consumption and aoetoacetic acid production. 
This finding suggests that the increased oxidation of fat (perhaps 
partially through the Krebs cycle) leads to an increased formation 
of high-energy phosphate bonds which are stored partially as 
adenosine di-phosphate and partially as phosphocreatine. 

Floyd, W. F. (London). Properties of the body-waU musdes 
, of the earthworm. 

Strips of longitudinal and circular muscle of the body- wall of the 
earthworm exhibit spontaneous rhythmic contractions when sus- 
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pended in a suitable physiological salim solution, with a tempera- 
ture optimum in the range 10-15“ C.; Floyd{\9A^.' Strips placed 
in a watchglass (i.e. not under the influence of the tension exerted 
by the recording icver—usually 100-300 rog. weight) also exhibit 
this rhythm. The salines used in the present experiments were 
equivalent osmotically to approximately 0-14 M NaCl solution, and 
the preparations tolerate changes of 25% in osmotic pressure with- 
out marked disturbance of tone or rhythm. The physiological saline 
used was: NaCl 7-84 g.p.I., KQ 0*2 g.p.l., CaG* 0-2 g,p.l., NaHCO, 
0-2 g.p.l (referred to below as * normal'). In this medium strips have 
been maintained in an active condition, i.e. contracting sponta- 
neously, for periods up to 20 hours. The earthworms were either 
freshly dug or kept in the laboratory in moist filter paper for 
several days. 

Ca'*^-free salines containing up to 0*3 g.p.l KG stimulate the 
preparation, increaring tone; the frequency of the rhythm is also 
increased (e.g. two or three times) and the amplitude diminished. 
With a high K+/Ca-^ ratio (e.g. 750 mg,p.l. KG/1 11 mg.p.l. CaG, 
results are similar. K+-free salines containing up to 0*2 g.p.l. C^Gt 
act in the same direction but results are more variable than vrith 
Ca++-free solutions. Recovery is rapid (e.g. 1-2 min.) on return to 
'normal^ saline. 

With high and content and a K+|Ca++ ratio near to 
unity (e.g. 0*75 g.p.l. KG/ Ml g.p.l. CaGt) the tone and rhythm 
are usually unaffected. Isotonic KG produces a large and immediate 
increase in tone usually with complete abolition of the rhythm. 
Recovery is slow (e.g. 20 min.) on return to 'normal’ saline. Salines 
with a low K+/Ca'*^' ratio and high Ca^ content and isotonic 
CaG| have variable effects. 

Anaesthetics such as procaine hydrochloride, urethane, methyl 
and ethyl alcohol, chloroform and ether, abolish the rhythm 
reversibly, but they show great variability in the duration of their 
action. Procaine effects are of long duration, e.g. up to 1 hour with 
0*1 % and immenion for 3-5 min. The depressant action of procaine 
(e.g. 0*1%) is antagonized by santonin Santonin alone 

is a powerful stimulant, causing vigorous rhythmic contractions gt 
10-20 per min., as shown by Trendelenburg (t916)> who used circular 
muscle strips for comparing the actions of anthelmintic drugs. 
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The eserinized preparation (10-* eserine) is sensitive to A.Ch. 
(10"‘-10'*), as first pointed out for longitudinal muscle stnps on y 
bv (1939).» The resting tone is increased but the height of the 

SontaneouscontracUonsU unaffected. The preparation is probably 

unsuitable for A.Ch. assay purposes. 

251 (1939). 

Krebs, H. A. (Sheffield). Synthesis of glutamic add in animal 
tiflsnffit 

V. Euler, Adler. Gmher and Das,' and Dewan' •“''e “ ^t 

glutamic acid is synthesized in animal tissues when 

and ammonium ions are avaUable. Various asp^ 

have been studied. Glutamic acid was determmed by Gale s vm 

which depends on the use of glutamic decarboxylase "f dos‘nd^ 

Welchu. The formation of glutamic acid was very rapid m homoj 

genized, but slow in sliced liver of mammals or pigeons. In fadneW 

Mrtex on the other hand the rates of reaction m shced and hom^ 

S •naterial were of the same order. QN. glu^mic aad 

reached -30 in homogenized guinea-pig hver and -40 m p geon 

liver As the reductive amination is necessanly coupled wiffi m 

equivalent oxidaUve process many oxidative reactions 

and four were found to couple with the synthesis of glutamic t^c d, 

viz • o-ketoglutorate — .succinate; l(-)inalale .oxaloace , 

^hydroSyrate-^ acetoacetate; isodtrate 

(sJalso Krebs and Cohen,' Adler, v. Euler, Gunther and Plass, 

and Dewan).* 

* Adler. E, Euler. H v O ' 

^ DcwM. J. G.» Biochttn, /. 31» 1378 /|qio\ 

‘Xe,. OoX. G.. and Das. N. B 
» Krebs, H. A., and Cohen. P. Biochem. J. 33. 1895 (1939). 

La Barrb, J., et Hans, M.-J. (Brussels) A projms <[* 

aBtih^molytlqiie du glutoAion et du B,AXe dans Ics intoxi 
cations par la cobratoxine* 

En sc basant sur lea ph4nomines 

de la toxicitd du venin de cobra signalfe par L. Bmet, G. Weller et 

315 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

Ch. Jauimes,' M.-J. Henri Dustin^ a not^ que cc derive sulfhydri!^ 
possMe la propriite de supprimer complitement la diminution de 
la rfaistance globulaire observe aprts administration de doses 
hemolysantes de cobratoxine. L’Un de nous, cn collaboration avec 
O, Vesseiovsky^ et avec G. Houssa^ a apport^ des preuves certaines 
que cette action protectrice etait principalement due au fait que le 
^utathion inhibe Taction toxique et hemolysante de la lysocithine 
qui sc forme normalement k partir des lecithines tissulaires sous 
Tinfluence du venin de cobra. On en arrivait done k expliquer les 
causes des ph^nom^nes antiWmolytiques observes au cours de 
Thyperglutathionemie chez les animaux intoxiqu^s par la cobratoxine. 

Dans la pr^nte etude, nous avons ctendu nos recherches en 
utiJisant pr^lablement k Tadministration de venin de cobra un 
autre derive sulfhydrile aimablement foumi par le Professeur Peters 
et qui porte le nom de B.A.L. Dans ces essais, des tapins de 2 kg. 
ont ete traites par des doses de 25 a 50 mg. par kg. de B.A.L, et 
soumis apres 15 minutes a Tinjection de 1 c.cm. par kg. d’unc 
solution de venin k 1 p. 10.000. 

Alors que pour les animaux traits par le venin de cobra I’h^molyse 
est totale pour toutes les concentrations salines etudi^ au cours 
de Tepreuve de r^istance globulaire, le d^but et la fin de Thymol yse 
se produisent aux concentrations salines normales lorsque le lapin 
a ^e pr^alablement traite par une dose appropri^ de B.A.L. 

En conclusion, le glutathion et le B.A.L. attenuent les eftets 
toxiques de la cobratoxine. De plus, le glutathion inhibe les ph^no- 
m^nes hemolytiques dus k la lysocithine form^e aux d^pens des 
l^thines tissulaires sous Tinfiuence du venin de cobra. 

» C.R. Ac. Soc. 204, 1513 (1937). * Acta Bioi Belgica i, 242 (1941). 

J Acta Biol. Belgica 3, 123 (1943). CR. Soc. Biol. 139, 64-5 (1945). 


Rossi-Fanelli, a. (Pavia). Myoglobine d’homme cristallis^. 
Les donnies de la litt^rature sur la myoglobine cristallis^e con- 
oerr^t seulement le pigment isoI6 des muscles d^animaux d'exp^> 
rience: cheval (Theorell, Rossi, Roche), boeuf (Ross/, Roche), pore 
(Rossi). Nous nous sommes propose d'^tudier les propri^t^ et la 
composition de k myoglobine humaine. Dans un pr^eddent travail 
(Boll. ftal. Biol. Sper. 22, 2, 1947) j’ai obtenu la myoglobine humaine 
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pure cristallisw k partir des muscles squelettiqucs, Les caracteres 
cristallographiques sont notablcment differents de ceux de Themo- 
globine de la mcme esp6ce, Les cristaux se pr6sentent en aiguilles 
longues et tr6s fines groupees en gerbes subparall^les ou en agr6gats 
spWroIdaux fibreux rayonnw. L’allongement de chaque cristal est 
nigatif du fait qu’il a eu lieu parall^lement i a. L’extinction est 
droite. Les cristaux presentent un plwhroisme marqu6 avec 
marron-rougeStre parall^lement rallongement et y'— jaune- 
pSlc perpcndiculairement, avec un index de refraction > 1.514. La 
myoglobine humaine a une teneur en Fe — 0,344% et probablemcnt 
le meme groupement prosthetique de Themoglobine de la meme 
esp^ et de la myoglobine d’autres esp^ces. La teneur en N = 
16, 5% est un peu plus faibleque dans rhemogjobine. Nous sommes 
en train d’etudier la composition en acides amines. 

Ensuitc j*ai etudie le comportement spectroscopique du pigment 
pur: les bandes a et j3 de Toxymyoglobine humaine cristallisee sont 
un peu d6cal6es vers le rouge par rapport aux bandes de Toxyhemo* 
globine, leurs axes tombent respectivement 4 A = 5815 A 5426 A. 
Les rapports entre les coefficients d’absorption correspondant aux 
maxima des deux bandes soot differents pour les deux pigments. La 
m6tamyoglobine humaine pr6sente {k pH 6, 7) une bande dans le 
rouge avec Taxe ^ A = 6330 A. J’ai suivi au spectroscope la forma- 
tion des hemochromogfenes des deux pigments pendant Taction des 
alcalis en presence d'un r6ducteur constatant que Toxyhemoglobine 
humaine dej^ en solution 0, 3 N de NaOH se transforme rapidement 
en h6mochromogfene; Toxymyoglobine au contraire, k la meme con- 
centration, pr6sente encore les deux bandes caract6ristiques a et 
Pour faire apparaitre le spectre de Themochromog^ne, dans ce cas, 
on doit porter la concentration de NaOH A 3 N environ. J’ai note 
quclques differences aussi entre la myoglobine humaine et celle de 
bceuf. Cette extraordinaire resistance en solutions alcalines est un 
autre caract^re distinctif entre les deux pigments, due probablemcnt 
k la differentc composition et resistance k la denaturation des deux 
globines. 
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Schwab, R. S. (Boston, Mass,). ;nie increasiiig of freqaeocy 
refuse of (be ink-wiitiiig osdllogra^ by Bie use of a 
magnetic wire sound recorder. Its appBcation to electro- 
myography. 

The limitations of the ink- writing oscillograph, such as the one made 
by GrasSy is its failure to respond in a linear fashion to frequencies 
having a duration of less than 25 milliseconds. For example, the 
response of a single muscle fibre contraction which is 8 milliseconds 
in duration has an amplitude less of approximately 20%, The 
fibrillary spikes of denervation which are 1-3 milliseconds in dura- 
tion have an amplitude loss of 90 % and are therefore usually not 
seen in the electromyographic tracings on the ink-writing oscillo- 
graph. Increasing the gain of the amplifiers in order to compensate 
for this brings the record into the noise levels. 

Therefore the following method was devised to overcome this 
-limitation of the ink-writer. The electromyograph after going into 
the amplifier was recorded on the wire of a sound scriber (Sylvania 
type) at the usual speed of the wire recorder. The wire recorder was 
then played back at one-quarter of its normal speed through the 
amplifiers and on to the ink-writer. The electromyogram was then 
recorded as if the ink-writer were moving at four times its normal 
speed, and the 2-3 millisecond waves acted as if they were 8-10 
milliseconds in duration with a loss of only 25% of amplitude. 
They are, therefore, faithfully recorded on the ink-writer by this 
method. 

The reason for this type of recording is that instead of film the 
record is instantly available and the excessive cost of film and a 
camera are avoided. 

The wire recorder is indifferent to slow frequencies because of its 
magnetic characteristics and therefore is ideal for the short duration 
spikes seen in electromyography. The frequencies having durations 
of less than 100 milliseconds appear with marked reduction in 
amplitude as compared with those having durations of 200 milli- 
seconds which do not appear at all. Thus the slow potentials and 
other artifacts are eliminated by this method. 

As used in our laboratory we obtained the electromyogram directly 
on the ink-writo' from one set of amplifiers and another set goes into 
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the wire, so we have a primary and a secondary tracing for compari- 
son. A good deal of material previously invisible on the ink-writer 
has been brought out by this meUiod. It is best to have a cathode 
ray or a loud-speaker available to point out frequencies not seen on 
the ordinary ink-writer which then can be picked up graphically by 
the wire. 

Blaschko, H., BClbring, E., and Chou, T. C. (Oxford). The 
correlation between inhibition of cholinesterase and anta- 
gonism to curare. 

A series of substances chemically related to prostigmine were 
examined both for their anticurarine activity and for their anti- 
cholinesterase activity. The anticurarine activity was estimated on 
the rat's isolated phrenic nerve-diaphragm preparation. The action 
on true cholinesterase was studied on brain tissue (dog's caudate 
nucleus) with acetylcholine as substrate; and the action on pseudo- 
cholinesterase was studied on horse serum with benzoylcholine as 
substrate. A general parallelism was established between the degree 
of activity as antagonist to curarine and that as inhibitor of true 
cholinesterase. No such correlation was found between anticurarine 
activity and inhibition of pseudo-cholinesterase. The basic nitrogen 
radicle of prostigmine and its related compounds appears to be 
indispensable not only for the anticholinesterase activity but also for 
the anticurarine activity. 

BUlbring, E., Burn, J, H,, and de Elio, F. J. (Oxford). Factors 
influencing the secretion of adrenaline from the perfused 
suprarenal gland. 

The left suprarenal gland of the dog has been prepared for perfusion 
with heparinized blood as an isolated organ, and the output of 
adrenaline in the venous effluent has been determined. 

The output was found to be negligible in periods when the blood 
flow was satisfactory and the blood well oxygenated. 

Adrenaline was discharged from the gland when KCN was 
ipjected into the blood going to the gland, and also when the oxygen 
saturation of the blood was reduced by bubbling nitrogen through it. 
The liberation of adrenaline by splanchnic stimulation was studied 
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in relation to the presence of adrenaline in the arterial blood. When 
there was little adrenaline in the arterial blood, splanchnic stimula- 
tion caused the discharge of only small amounts of adrenaline from 
the gland. When the adrenaline content of the arterial blood was 
increased the discharge due to splanchnic stimulation rose steeply. 
When, however, the adrenaline content of the arterial blood was 
increased further beyond a certain optimum, the discharge due to 
splanchnic stimulation declined and was finally abolished. 


Cerletti, a., and Rothun, £. (Basel). Untersuefaungen iiber 
die Thennostroiniihr-Metfaode. 

Die Methodc der Diathermie-Thermostromuhr von Rein erfuhr von 
verschicdcncr Seite Modifikationen, die vor allem den Ersatz dcr 
Hochfreauenzheizung durch die einfachere Gleichstrom-Erwarmung 
anstrebten (direct current heater (DCH)-Stromuhr,).’' ^ Rein^ halt 
aber an den von ihm ausgearbeiteten Grundlagen der Methode fest 
und betont die Unumganglichkeit der Hochfrequenzheizung. Unserc 
Untersuchungen hatten zum Ziel, (a) die Angaben von Rein Qber 
die Funktionsweise der Diathermie-Thermostromuhr zu prQfen, 
und {b) das vereinfachte DCH-Verfahren mit der Originalmethode 
in Vergleich zu selzen. 

(a) Modellversuche an isolierten, mit Blut Oder Ringer durch- 
stromten Venen und Arterien verschiedenen-Kalibers bestatigten 
eindeutig die Angaben von Rein und ergaben im wesentlichen 
folgende Resultate: 

1 . Zwischen der als Gal vanometerausschlag registrierten Tempera- 
turdilferenz der beiden Messidtstellen (G in mm.) und der zeitlichen 
Durchflussmenge (V in c.cm./Min.) besteht cine hyperbolische 
Funktion, welchc durch die Annaherungsformel G. V* = K erfass- 
bar ist. Die Kenntnis des Exponenten x als charakteristische Grosse 
der einzelnen Messeinheit erweist sich nicht nur fUr quantitative 
sondem auch fUr qualitative Untersuchungen als wesentlich. 

2. Die Grosse des Galvanometerausschlags G ist linear pro- 
portional der angewandten Heizintensitat. Eichkurven des gleichen 
Elementes untersebeiden sich bei verschiedener Heizung also nur 
in den Ordinaten, d. h. sic verlaufen parallel zu einander. 

3. Die Heizleistung kann mit ausreichendcr Genauigkeit aus der 
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dosierbaren Stromstarkc 1 und aus dem Widerstand W des durch- 
strdmten Gefasses bestimmt werdea (PW), wobei W dutch Sub- 
stitution gemessen wird. 

(b) Nach Baldes und Herrick arbeitet die DCH-Stromuhr in 
gleicher Weise wie die Diathermie-Stromuhr, Unsere Modell- und 
Tierversuche ergaben, dass die unter (a) erwahnten Gesetzm^ig- 
keilen im Prinzip zwar zu erkeonen sind, wegen Inkonstanz der 
grundlegenden Funktionsfaktoren fur eine praktische Auswertung 
abet nicht in befriedigender Weise erfasst werden konnen. In Analogie 
zur Diathermic-Thcrmostromuhr arbeitet auch die DCH-Methode 
tlber den Weg der Blutenvarmung und nicht durch eine Abkflhlungs- 
funktion des Biutes gegenOber der Messanordnung, wie es Shipley, 
et al.,* auf Grund von Versuchen am physikalischen Modell anneh- 
men. Die Griindc fur das Abweichen von den bei Hochfrequenzhei- 
zung geltenden Regain liegen vor allem in der unterschicdlichen 
Art der Warmezufuhr. Wahrend dutch die Diathermie eine dosier- 
bare Warmemenge dem Gefass und Blut aufgezwungen wird, ist bei 
Gleichstrom-Erwarmung nur die aussen an das Gef^s angelegte 
Energie regulierbar, nicht abet jener Anteil, der dutch die Gefass- 
wand auf das Blut iibergeht. Dieser hangt von mehreren Faktoren 
ab, die insgesamt nicht zuverl^ig kontrolliert werden konnen. 

* Schmidt, C. F., and Walker, A- M., Proc. Soc. Exp. Biol. a. Med. 33, 346 
(1935). * Baldes, E. J., and Herrick, J, F., Proc. Soc. Exp. Biol. a. Med. 

37, 432 (1938). ^ Rein, H., Erg. Physiol, 45, 514 (1944). + Shipley, 

R. E., Gregg, D. E., and Weam, J, T., Amer. J, Physiol. 136, 263 (1942). 


Crane, E. E., and Davies, R. E. (Sheffield). The effect of electric 
current on acid secretion by isolated gastric mucosa. 

The rate of secretion of hydrochloric acid by frog gastric mucosa 
mounted in a perspex holder between two chambers^ was determined 
manometrically and from the changes in pH of the secretory solu- 
tion. Some mucosae secreted spontaneously, and in others acid 
secretion could be induced by histamine. Both these types are 
called secreiive mucosae in contrast to resistant mucosae which 
could not be made to secrete hydrochloric acid even with histamine. 
The existence of a change in the electric potential difference across 
the mucosa which accompanies the onset of add secretion^* ^ sug- 
gested that the rate of secretion might be affected if this potential 
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difference were altered by passing an electric current through the 
mucosa. 

Our experimental results show that the of secretive mucosae 
was usually between 1 and 4 /il./mg. dry weight/hr. and was increased 
during the passage through them of a jurrent of the order of 1 ma./ 
cm*, enhancing the natural potential difference (secretory side 
negative). (22,400 ^1. HCl “ 36-5 mg.). The Qhci increase had 
values up to 1-2 ± 01 jul./mg, dry wcight/hr. The Qho decreased 
during the passage of a similar current opposing the natural potential 
difference. The maximum decrease was 2-8 ± 01 /xl./mg. dry 
weight/hr. Resistant mucosae, however, produced no detectable 
amount of add (Q^a less than 10“* ;il./mg. dry weight/hr.) with 
the same or even greater current densities (up to 5 ma./cm*.). No 
acid or alkali was detected with any other part of the digestive tract: 
the effect is thus specific to secretive gastric mucosa. 

Apart from those which are resistant, mucosae have been found 
in which (a) spontaneous secretion and (6) histamine induced secre- 
tion were increased by an enhancing current. In others secretion 
could be induced first by a current and subsequently by histamine. 
The rate of secretion was constant during the passage (usually for 
i or I hour) of an enhancing current, and generally decreased, 
sometimes to its pre-current value, after the current had ceased. 

It seems likely that the energy needed to produce the hydro- 
chloric acid represents up to at least 30% of the energy supplied by 
the current at 1 ma./cm^. Our calculations show that the efficiencies 
in Rehm's experiments on live dogs^ arc also of this order. We have 
found that small currents were usually even more efficient than high 
ones and in one experiment over 70% efficiency was obtained with 
a current of 0*4 ma./cm*. 

* Crane, E. E., Davies, R. E., and Longmuir, N. M., Biochem. J. 40, Proc. 
]«xvi (1946). » Davies, R. E., Longmuir. N. M., and Crane, E. E., Nature, 

159 , 468 (1947). ^ Relun. W. S., Am. J. Physiol. 144, 115 (1945). 


Fredericq, Henri (Li&ge). Blocage des synapses du pneumo* 
gastriqne cardiaqne par la caf^lne*^ 

1. A faible dose (O S 0/00), la caf^ine renforce Taction cardio- 
inhibitrice, inotrope et chronotrone negative, du pneumogastrique 
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{H, Frederkq et Z. M. Bacq, 1938) et de rac6tylcholme {Oury, 1937). 

2. A forte dose (5 o/oo), la cafeine diminue ou supprime au 
contraire Taction cardio-inhibitrice de fibres pr6ganglionnaires du 
pneumogastrique cardiaque de la tortue {H. Frederkq et Z. M. Bacq, 
1938). 

3. A forte concentration (5 o/oo), eile ne r^uit que dans une tiis 
faible mesure Taction inotrope negative des fibres postganglion- 
naires du pneumogastrique cardiaque de la tortue, action que Ton 
peut produire en appUquant directement sur I’oreillctte des stimuli 
electriques rythm^, generateurs d’extra-systoles. 

4. En somme, la cafeine a 5 o/oo agit sur le pneumogastrique 
comme le fait la nicotine {H. Frederkq, 1934, 1936), qui est, par 
excellence, un poison ‘paralysant’ des synapses ganglionnaires auto- 
nomes {Langley). 

Conclusion: A forte dose, la cafeine gene la conduction dans les 
synapses interpose sur la voie centrifuge du pneumogastrique 
cardiaque. 

* Note prdliminairc dans: Journal suisse de Medecine, 12, 451 (1941). 


Ivy, a. C., Hanson, Martin, and Grossman, M. I. (Chicago). 
The minimal effective dose of histamine producing gastric 
secretion in dogs and humans. 

Quantitative determinations were obtained of the gastric secretory 
response to histamine dihydrochloride in the dog and human. The 
drug was administered either subcutaneously at 10-minute intervals 
or continuously intravenously. The size of the dose was increased 
by a factor of two whenever, as indicated by the volume or acidity 
of collections, there was no increasing response to the previous dose. 
Juice was collected from fistulas in vagally denervated total pouches 
of dogs, or was aspirated continuously with Rehfuss tubes from tbe 
stomachs of intact dogs and humans. 

The minimal dose of histamine base eliciting a response, in 16 
experiments on dogs, ranged from 0 02 to 0 08 micrograms per kilo- 
gram per minute (/ig./kg./min.) with an average of 0 03; in 24 experi- 
ments the maximal dose, beyond which no increase in acidity 
appeared, ranged from 0*2 to 2*7 /ug./kg./min.; the average of these 
values was M. There was no significant difference from the above 
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averages whether dogs with pouches or intact dogs were used, nor 
did the method of administration change the response. Considerably 
less variation in minimal or maximal doses appeared in the same 
animal than between two different animals. 

The minimal dose eliciting a response in seven experiments on 
humans, injected by continuous intravenous drip, ranged from 0 002 
to 0-038 /ig./kg./min., average 0 008. 

In one human a maximal response was obtained with a dose of 
about 0*2 ^g./kg./min. Side effects in humans were headaches and 
flushes. Headaches sometimes appeared after an increase in the dose 
of histamine but no correlation could be shown between the head- 
ache and a secretory response. 

A graph of the acid response against log dose produced an S- 
shaped curve typical of many pharmacodynamic relations. 

King, E. J. (London), Macfarlane, R. G. (Oxford), Wootton, 
1. D. P. (London). The determination of haemoglobin in 
human blood. 

The efficiency of clinical haemoglobinometry depends upon the 
random error of the method, and calibration of the standard used. 
There has been considerable discussion, and some confusion, regard- 
ing the latter problem, but little systematic investigation of the errors 
of clinical methods for estimating haemoglobin. The present com- 
munication describes an attempt to provide further information. 

Human blood collected at Oxford was divided into sub-samples. 
On one of these, estimations of haemoglobin content were made by 
16 observers each using a number of different methods and instru- 
ments. The results obtained were compared with precise determina- 
tions of colour made on a sample sent to the National Physical 
Laboratory, and with iron and gasometric determinations carried 
out on other samples at the British Post-graduate Medical School 
and at Oxford. The whole procedure was repeated with blood from 
8 different subjects. 

The methods tested included a number that are in general routine 
use, and two instruments specially made for the experiment. One 
of these was a hollow-wedge colorimeter, the other a visual photo- 
meter using a neutral grey wedge and colour-filter; both had optical 
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systems to bring the comparison fields together, and were used to 
test different pigments in common use for haemoglobin estimation. 

The efficiency of each method was judged by the magnitude of the 
coefficient of variation of the ratios of all observers* readings to the 
iron determination on the corresponding blood sample. The results 
are given in the table. 


Method or Instrument 

Haemoglobin Pigment 

Coefficient 
of Variation (%) 

Grey Wedge Photometer 

HbO, 

4-3 

M It 

alkaline haematin 

4-5 

Hollow Wedge Colorimeter 

HbCO 

4-7 

Grey Wedge Photometer 

Met Hb CN 

5*2 

Sahli: (Zeiss-lkon) 

acid haematin 

5-8 

Hollow Wedge Colorimeter 


6-4 

n >» »> 

Met Hb CN 

70 

Grey Wedge Photometer 

1 HbCO 

1 7-2 

Hollow Wedge Colorimeter 

alcaline haematin 

7-8 

Dare (Recent Model) 

Whole Blood 

8-5 

Tintometer 

Whole Blood 

8’5 

Haldane 

HbCO 

90 

Tatquist 

Whole Blood 

9-7 

Dare (Old Model) 

Whole Blood 

10*2 

Gowers 

Hb Ot 

' 10-6 

Sahli (Hcllige) 

acid haematin 

1 10-9 


It will be seen that the experimental were generally better than the 
routine instruments, with the exception of the well designed Sahli- 
Zeiss Comparator. The visual photometer is both simple and 
eflkient. Methods employing the dilution principle, whole blood, 
or which lack an optical system for approximating the fields are, 
in general, inefficient. 

As regards the question of the value of the standards used for 
clinical haemoglobinometry, it has been found during the course of 
this work that the British Standards Institution Haldane standard 
is equivalent approximately to 14-7 gm. haemoglobin as determined 
by iron estimation. 
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Macfarlane, R. G. (Oxford). The fibrinolytic enzyme of 
human blood. 

It has long been known that, under certain conditions, blood may 
develop the power to dissolve fibrin, such activity having been found 
in the blood of animals following hepatectomy and peptone shock,' 
and in plasma following treatment with chloroform in vitro.* 
Recently it has been shown^ that the supposed fibrinolytic activity 
of certain strains of jS-haemolytic streptococci is really due to their 
production of an activator (streptokinase) that converts an inert 
precursor substance (plasminogen) existing in all normal human 
blood into active proteolytic enzyme (plasmin). This enzyme is 
probably identical with that activated by chloroform. 

Plasma contains plasmin as well as plasminogen, both being 
associated with the globulin fraction, but the enzyme is normally 
over-neutralised by an inhibitor, antiplasmin, which is associated 
with the albumin fraction. Proteolytic activity results from various 
disturbances of the equilibrium between plasmin and antiplasmin. 
Chloroform, for instance, destroys antiplasmin ; fractionation of the 
plasma removes it; simple dilution favours the dissociation of its 
comWnation with plasmin ; and streptokinase activates plasminogen + 
The origin of plasmin is unknown, but lung tissue and urine have 
a high content of a fibrinolytic enzyme resembling plasmin. Spleen 
extract, on the other hand, is strongly inhibitory. 

Spontaneous aaivity occurs in the blood of human subjects follow- 
ing a variety of disturbing stimuli, such as surgical operation, shock, 
trauma, anxiety, violent exercise, and in some pathological states.’ 
It can also be produced by the injection of adrenalin, and this 
observation, coupled with the nature of the other stimuli mentioned, 
suggests that activation of the proteolytic system of the blood is part 
of the ‘alarm reaction'. 

The mechanism by which this activation occurs is at present 
obscure. It can be obtained in cases of Addison's disease and after 
splenectomy. Adrenalin has no activating efiect on plasma in vitro, 
nor have the leucocytes which increase in numbers in the blood 
following the administration of adrenalin in vivo. 

It would seem that the occurrence of this proteolytic activity under 
the conditions mentioned may be related to some of the phenomena 
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of shock, and to the increased protein destruction observed in post- 
tramnatic and anxiety states, 

« Nolf, P., Arch, Int, Physiol. 3, 1 (1905). Nolf. P., ibid. 6, 306 (1908). 
» Nolf, P., ibid. 16 , 374; 18 , 549 (1921). Nolf, P., ibid. 19 , 227 (1922). 
3 Christensen, L. R., J. Gen, Physiol. 28 , 363 (1945). Christensen, L. R., and 
MacLeod, C. M,, ibid. P. 559 (1945). * Macfarlane, R. G., and Pilling, J., 

Lancet, 2 , 562 (1946). * Macfarlane, R. G., ibid. 1 , 10 (1937), Macfar- 

lanc, R. G., and Biggs, R., ibid. 2 , 862 (1946). Biggs, R., Macfarlane, R. G-, 
and PilUng J., ibid. 1 , 402 (1947), 


MoE, G. K. (Ann Arbor, U.S.A.) Evaluation of vasomotor 
reflexes in animals and man by means of Tetraetbylam- 
monium ion. 

The blockade of autonomic ganglia produced by tetraelhylammonium 
(TEA) permits evaluation of the degree of vasomotor tone under 
various physiological conditions. In dogs under barbiturate 
anesthesia, increasing doses of TEA cause progressively greater 
depressor responses until a ‘floor’ is reached; greater doses will 
not lower the pressure further. 

A. ANIMAL STUDIES 

Vasomotor tone in hypertension and hypotension. Hypertension 
resulting from carotid occlusion increased the response to TEA, 
but the ‘floor’ was not altered. During ‘humoral’ hypertension 
resulting from epinephrine infusion, and during plethora, the 
response to TEA was diminished, indicating reflex reduction of vaso- 
motor tone. During nitroglycerine infusion or after hemorrhage, 
TEA, by blocking compensatory reflexes, caused a severe hypoten- 
sion, to a floor lower than normal. 

Blockade of pressor and depressor reflexes. During infusion of 
TEA, carotid occlusion or centripetal vagal stimulation failed to 
evoke a pressor response; stimulation of Hering’s nerve failed to 
cause a depressor response. Dorsal root dilators, if involved in this 
reflex, arc evidently blocked by TEA. 

The pressor response to epinephrine in the intact dog is ac- 
^mpanied by increased femoral arterial flow, and decreased renal 
flow. During TEA infusion epinephrine decreased blood flow in 
both areas. Buffer reflexes apparently involve chiefly somatic rather 
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than visceral vascular beds; vasodilatation in muscle in response to 
epinephrine is interpreted as the result of depressor reflexes. 

D. HUMAN STUDIES 

In man TEA is useful in assaying the role of neurogenic vaso- 
constriction in various vascular disorders. The drug causes an 
increased blood flow to the extremities as measured by changes of 
skin temperature or by plethysmography. Failure to obtain maximal 
peripheral dilatation suggests organic vascular damage. TEA pre- 
vents the peripheral constriction induced in ‘hyper-reactors’ by 
exposure to cold. 

In supine normotensive subjects the depressor response to TEA 
is minimal ; in most hypertensive subjects the extent of the pressure 
fall is roughly proportional to the degree of diastolic hypertension. 
Whether or not hypertension is due to neurogenic causes it would 
appear that elevated constrictor tone may be a contributing factor. 

Postural hypotension, as evidence of failure of vasoconstrictor 
reflexes, develops in both normal and hypertensive patients. It is 
present in some hypertensive patients who experience no drop in 
blood pressure in the supine positron. This suggests that in these 
patients neurogenic vasoconstriction is not an important factor in 
the hypertension observed at bed rest. 

Nimmo Smith, R. H., and Woods, D. D, (Oxford), p-amino- 
benzoic acid and folic add in bacterial growth, 
p-aminobenzoic add (p-AB) is an essential requirement for the 
growth of many bacteria. It is probably required for the growth of 
most bacteria and is synthesized by those not needing an external 
source. Furthermore, the growth inhibitory action of sulphonamidc 
drugs is annulled by this substance in a competitive manner. It was 
therefore suggested ‘ that sulphonamides inhibit competitively the 
enzyme concerned in the utilization of p-AB. 

‘Folic Add’ is another essential metabolite for bacteria. It has 
recently been synthesized^ (ptcroylglutamic acid) and the molecule 
shown to contain a p-AB residue. It was therefore considered 
possible that the latter substance might be required solely for thq 
synthesis of the more complex factor, folic add. If this were the 
case it would be expected that organisms requiring p-AB acid would 
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grow equally well if given folic acid. The synthetic product (pteroyl- 
glutamic acid) was tested with a variety of such organistns and was 
found to promote growth in all cases though the molar concentra- 
tion required was greater (c, 10-100-fold) than that of 

Pteroylglutamic acid also acted as an antisulphonamide agent 
with these organisms. With some the nature of this activity differed 
from that of in that it was non-competitive. The concentra- 
tion sufficing to promote growth did so irrespective of the sulphon- 
amide concentration. This would be expected if the main point at 
which sulphonamides act in these organisms is on the synthesis of 
this substance from /?-AB, since the product of the inhibited reaction 
has been added. 

Under conditions in which multiplication does not occur, and in 
the presence of p-AB, Streptobacterium plantarum (a p-AB requiring 
organism) synthesizes folic acid, as estimated by growth response of 
L. casei and Strept.faecalis R. The synthesis is inhibited by sulphon- 
amides. This technique is being used for more detailed studies of the 
conversion of p-AB to folic acid and the effect of sulphonamides 
thereon. 

* Woods, Brit, J. Exp. Path., 21 , 74 (1940). * Angier, et ai, Science, 103, 

667 (1946). 

0RSKOV, S. L. (Aarhus, Denmark). Experitnents on active and 
passive permeability of bacillus coli communis. 

Very little is known of the permeability of bacteria with the exception 
of Hoffmann and Ruhland's experiments (1925) on Beggiatoa 
mirabiiis (which cannot be plasmolysed). 

Fisher (1891) investigated the permeability of different bacteria 
by following the disappearance of plasmolysis in hypertonic solu- 
tions. Some substances permeated so fast that deplasmolysis could 
not be followed. 

My experiments on the permeability of badli colt communis here 
agree with Fisher's, but as to the permeating of salts and carbo- 
hydrates his results are of little value, which is not astonishing when 
the time of his experiments is taken into consideration. 

Three methods have been used in my experiments: 

1. Ordinary cover-slip-slide preparations from the suspensions 
of the bacilli. 
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2. An apparatus for continued examination of suspensions.' 

3. A photoelectric method which has been used by the author to 
examine the permeability of red blood cells and yeast cells.^ 

In most experiments the 24’hour-old peptone bouillon cultures 
are centrifuged and the bacilli suspended in 0-9% NaCI. Deplas- 
molysis can be followed quantitatively by the photoelectric method. 
Some substances as glycerol, hexametylene tetramine and anti- 
pyrine cause no plasmolysis. 

With urea plasmolysis has disappeared after 1-2 minutes, with 
malonamide after 6-8 minutes, and these rates are very constant. 

In some experiments with glucose, mannite, saccharose and other 
sugars dcplasmolysis goes on at the same rate as found for malon- 
amide, in others much more slowly, and it is found that if the bacilli 
are thoroughly washed with 0-9% NaCl, dcplasmolysis is very slow. 

The addition of potassium phosphate (pH 6-5) produces a rapid 
dcplasmolysis. The explanation seems to be that dcplasmolysis is 
caused by an active absorption of potassium phosphate (acetate can 
also be used) and probably other substances of the broth. 

Plasmolysis caused by adding hypertonic NaCl (which permeates 
very slowly) will disappear after adding KHjPO*, especially when 
glucose is present. 

It seems probable that other kinds of cells will restore their plasma 
volume in similar ways. 

The dcplasmolysis can be prevented by 01-0-2% potassium 
cyanide, sodium azide and monoiodoacetic acid. 

If bacilli coli are thoroughly washed with 0-9% NaCl plasmolysis 
will also be found in most of the celb, probably because the bacilli 
lose potassium and other osmotic substances and cannot absorb 
Naa. 

Analysis of centrifuged bacilli should be able to elucidate the 
problems. 

* Demonstrated at this Congress by the author. * Orskov, Biochem. 
Ztiisekr. 279, 250 (1935), and Acta Patholog. et Microbiol. Scandinavica 6, 
523 (1945). 

Rothlin, E. (Basel). The fate of ergot alkaloids in the organism. 
1. Eiimimtion. When rats are given intravenously 5 to 25 mg./kg. 
of eitber the natural or the dihydrogenated ergot alkaloids, only 
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about 1/1000 of the administered alkaloid can be found in unaltered 
form in the urine within 24 hours. These alkaloids, when added to 
urine, are completely recovered and are very stable in urine. 

2. Behaviour in Blood. Five minutes after intravenous administra- 
tion, in rabbits, of even maximally-tolerated doses of these alkaloids, 
only about 0-5% of the injected amount is still present in the blood 
and, after two hours, the remnants have practically disappeared. 
Neither the natural nor dihydrogenated alkaloids are bound by the 
blood and, practically, neither is destroyed. 

3. In tissue suspension from liver, kidneys, spleen, or muscles, 
relatively large amounts of the intravenously injected alkaloids can 
be recovered. Alkaloids added to such tissue suspensions can be 
found in amounts up to 60% at the most. The rest is apparently 
very tightly bound and not rapidly destroyed because these mixtures 
of tissue suspension plus alkaloid show the same adrenolytic activity 
for many hours when kept at room temperature and at 37^. 

4. In no brain-section was it possible to recover any amount of 
alkaloid after intravenous injection. Also, recovery from cerebro- 
spinal fluid and aqueous humour is uncertain because these body- 
fluids themselves often exhibit a weak adrenolytic activity. 

The diflerence between the definitely positive recovery from the 
liver, spleen, &c., and the absence of recovery from the brain is due 
to the blood-brain barrier. This is also proven by the fact that 
intraventricularly administered alkaloid is much more toxic than the 
same amount of alkaloid injected intravenously. 

Since, after intravenous administration, central effects occur, it 
is assumed that the threshold for certain brain centres is so low that 
the method employed in all these submitted experiments, i.e. the 
adrenolytic activity upon the isolated seminal vesicle of the guinea 
pig, is not sensitive enough for recovery of the alkaloids in the brain. 
This is in spite of the fact that this biological method permits 
recovery of the unaltered alkaloids in amounts as low as 0-05 to 
0*0017 g./ml., corresponding to the different adrenolytic activity of 
the natural and dihydrogenated alkaloids of ergot. ^ 

* RothUo and BrOgger, Htlv. Physiol, ft Pharmacol. Acta^ 3, 519 (1945), 
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Werthomer, E., and Tuerkischer, E. (Jerusalem). The in 
YitFo synthesis of glycogen in the diaphragm of normal and 
alloxan-diabetic rats. 

The synthesis of glycogen in rat liver slices depends on the presence 
of potassium in the medium {Hastings and Buchanan). Synthesis in 
the rat diaphragm, on the other hand, is inhibited by potassium. A 
potassiumTree phosphate buffered saline solution proved to be the 
optimal medium for synthesis of glycogen in the rat diaphragm. 
Addition of potassium, even in physiological concentrations, 
decreases the synthesis of glycogen. At higher concentrations of 
potassium, glycogenolysis takes place instead of synthesis. 

The enhancement of glycogen synthesis in the diaphragm by 
insulin {Gemmill) can be demonstrated in potassium-free as well as 
in potassium containing medium. With serum as medium, however, 
insulin has no enhancing effea. 

The synthesis of glycogen in the diaphragm of alloxan-diabetic 
rats incubated with serum of alloxan-diabetic rats was markedly 
lower than the synthesis by the diaphragm of normal rats incubated 
with serum of normal rats at correspondingly high glucose con- 
centrations. Incubation of the ‘diabetic diaphragm' in ‘normal 
serum’ increased the synthesis, whereas incubation of the ‘normal 
diaphragm’ in ‘diabetic serum’ decreased the synthesis. Addition 
of insulin to the ‘diabetic serum’ or addition of a ‘normal serum* 
concentrate to the ‘ diabetic serum ’ or incubation in serum of insulin- 
treated alloxan-diabetic rats increased the synthesis in the ‘diabetic 
diaphragm*. Addition of insulin to normal pooled serum (glucose 
concentration 100 mg. %) distinctly enhanced the synthesis of 
glycogen in the ‘diabetic diaphragm’, whereas no such effect could 
be observed under these conditions in the ‘normal diaphragm*. 

No differences, however, between the synthesis of glycogen in 
the diaphragms of alloxan-diabetic and normal rats were observed in 
the different salt media. In these media the effect of insulin on the 
‘diabetic diaphragm* was even smaller than that observed in the 
‘normal diaphragm.* These results make it further clear that 
demonstration of metabolic changes of tissues in vitro may become 
manifest only in a correspondingly changed serum milieu and may 
be undetectable in an indifferent salt medium. 
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Adrenaline completely inhibits the glycogen synthesis in the rat 
diaphragm under optimal conditions of synthesis and as known 
favors glycogenolysis (Cori). Ergotamine paralyses the effect of 
adrenaline, while no clear-cut effect of insulin can be observed. 

Glycogenolysis in the rat diaphragm was favored by potassium. 
Insulin had no influence on the rate of glycogenolysis. The order of 
magnitude of this process was the same in the ‘normal’ and in the 
‘diabetic’ diaphragm. 

Abdon, N.-O. (Lund, Sweden). On the mechanism of choline 
dehdency. 

In a series of communications we have shown the presence of a new 
choline compound, the acetylcholine precursor.*' ^ Experiments 
showed, however, that this substance is not only the immediate 
source of the cholinergic transmitter, it is also connected with purely 
muscular functions. 3-^ To get further knowledge about the role 
of the precursor we studied rats fed on a practically choline free diet. 
We found that before the usual signs of choline deficiency appear 
there is a decrease in the ability of the muscles to decolorize methy- 
lene blue in vacuo or to consume oxygen in Warburg respirometers. 
Addition of choline, acetylcholine, lecithine, or methionine had no 
effect in vitro, while injection of choline into the animal only 
60 min. before it was killed for experiment normalized the meta- 
bolism of its muscles. Thus, the choline must pass the body to be 
active. It is thereby changed into a dialyzable biocatalyst. This 
can be extracted from muscles as well as other organs from animals 
on a normal diet according to the same methods as we have pre- 
viously used in preparing the acetylcholine precursor.^^ Recent 
experiments, which will be reported at the meeting, seem to show 
that the new co-enzyme is identical with the acetylcholine precursor. 

*• * Acta Phvsioi Scand. 8, 75 (1944); 8, 103 (1944). 3-6 Pharma- 
col. 1, 1; I, 162; I. 169; 1, 325 (1945). » Nature, 158,793 (1946); 159, 

272 (1947). * Acta Pharmacol. 3, 73 (1947). 

Bate-Smith, E. C., and Bendall, J. R. (Cambridge). Rigor 
^ mortis and muscular fatigue. 

The authors have recently shown* that the stiffening of mammalian 
muscle in rigor, which occurs whether or not acid is produced in 
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the muscle, is invariably accompanied by a decrease in the combined 
adenosine di- and triphosphate content of the muscle. 

Severe muscular exercise immediately before death results in a 
considerable decrease in the amount of lactic acid produced in the 
muscles after death. When little lactic acid is formed the onset of 
rigor is hastened. 

Except in a condition of fatigue or undernourishment, muscle 
normally contains enough glycogen to enable pH 6 or less to be 
reached in rigor, and if this is the case the onset of rigor is delayed 
until the muscle reaches pH 6-2, approximately, whereupon rigor 
sets in and is completed, as a rule, in 2 hours. The length of the 
period of delay before commencement of rigor depends to a marked 
degree upon the muscular activity of the animal immediately before 
death, and the length of this period can be deliberately shortened or 
lengthened by administration of substances which, on the one hand 
cause convulsions, or, on the other hand produce muscular relaxation. 

Records will be shown of instances in which (a) instantaneous 
onset of rigor in rabbits’ muscles has been induced by injection of 
insulin, and (b) the period of delay has been increased to as long as 
nine hours by injection of myanesin. Apparatus designed to pro- 
vide a continuous record of the development of rigor in the psoas 
muscle of the rabbit will be demonstrated. 

For the glycogen content to be materially decreased, exercise must 
take place under hypoxic or hypoglycaemic conditions. In the 
initial stages of exercise, until an efficient circulation of the blood is 
established, conditions are hypoxic, and appreciable loss of glycogen 
from the muscles then occurs. In struggling on the slaughtering 
floor, for instance, an animal may show an increase of 0*2% of 
lactic acid in the blood, representing a loss of approximately 0- 1 % 
of glycogen from the muscles. Such a loss may be serious, since the 
proper keeping of meat depends upon the lowering of pH in rigor 
to the normal value of well below 6*0. 

If rats are exercised at a rate higher than that of the steady state, 
collapse ensues due to continued tissue hypoxia. The condition of 
the collapsed animals corresponds with that seen in shock due to a 
wide variety of causes^ and in particular appears to be identical with 
traumatic (drumming) shock attributed by Noble and Collip^ to 
tumbting in the drum. In the present authors* experiments shock, 
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ia many instances fatal, appears to be due to exercise alone. Resis- 
tance to collapse, corresponding to the resistance to drumming 
shock described by Noble^ and Noble and Toby,^ is established 
extremely readily. A single period of severe exercise leading to 
collapse prevents collapse during subsequent bouts of exercise of 
the same severity and much longer duration. This protective effect 
is thought to be due to the rapid establishment of an efficient 
circulation of blood during the early stages of exercise in the 
resistant, i.e, ‘trained’, animal. 

> /. in the press. * Ann, Rev.Physiol.^yllSilS^, * Q. /• 

Exp. Physiol. 31, 187, 201 (1942). * Amer. J. Physiol. 138, 346 (1943), 

5 Canad.J. Res. 22 e, 79 (1944). 


Bell, G. H. (Glasgow). Chemical and physical properties of 
bone in rickets. 

The strength and the chemical and crystalline characteristics of the 
bones of rats and dogs fed on a rachitogenic diet have been investi- 
gated. The strength of the rachitic bones is reduced in proportion 
to the reduction in the ratio of inorganic to organic material in the 
bones. The structure of the apatite and collagen as revealed by 
X-ray crystallography is not different in the normal and rachitic 
specimens. Although the bones are weak in rickets this is insuffi- 
cient in itself to explain the deformities which occur. These must be 
presumed to be due to an abnormal working of the modelling pro- 
cess in the absence of vitamin D. 

Bena, £., and Fiser, O. (Prague). The analysis of the dynamics 
of brain action. 

Successive induction and other recovery processes following excita- 
tion may be compared with physical models and studied from the 
point of view of physical formulae. 

I 

The return of the pulse rate after 5 times knees-bend or after the 
release of pressure on the eyeballs, both cases of successive induc- 
tion, are comparable to a damped oscillatory motion, two forms of 
which occur, as follows: 
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1. In the first form the damping of the oscillatory motion is 
smaller than the angular velocity. The equation expressing this form 
of oscillatory motion (in this case the form of the return of the pulse 
rate to normal in the oculocardiac reflex) at any time, r, may be 
expressed as follows; 

27r/**** 

^r) = 2,48e-«.‘^.cos-^. 

2. In the second form damping of the oscillatory motion becomes 
greater than the angular velocity. This form of oscillatory motion, 
the so-called aperiodic motion, may be described by : 

<l> (0 = 15,622 e-®.®«‘«-9,I95 e-OiOeow 

Conciusion 

The return of the pulse rale to basal values is a case of successive 
induction, which can be proved to be a simple damped oscillatory 
motion, cither over- or under-damped. In this motion 2 forces are 
acting: one elicited by the excitation of the oscillatory system of 
vago-sympathetic and the other by the resistance acting against this 
oscillation. 

11 

The exercise of 5 times knees-bend was combined with the elicit- 
ing of the oculocardiac reflex, 5 secs, following the completion of 
the knees-bend the bulb pressure was started and continued for 
5 secs. The pulse rates observed were calculated and adjusted by 
the sum of 5 exponential functions : 

tj, (t) =- 7,6270 + 23,6316 cos (11065, t -f 

78" 29')- 1,9265 sin (,45995 / + 5" 21' 36') 

Conclusion 

The form of the return of the pulse rate in this combination of 
two stimulations is conditioned by 3 reflexes which can never be 
isolated by experimental methods: 

(a) The first slowly reduces the pulse rate to basal values; 

(^) the second is probably an expression of two excitations of the 
vagus, one from the successive induction, and the other from the 
oculocardiac reflex; 

(c) the third is like a damped oscillation but of unknown origin 
(it may perhaps be due to respiration). 
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The return of the pulse frequency to basal values after the Valsalva 
effort may be adjusted by the sum of 3 exponential functions: 

^ (0 = 11,212 + 6,571 cos (0,117 ^ + 6® 30' 27') 

Conclusion: 

The form of the return of the pulse rate after the Valsalva effort 
is conditioned by 2 reflexes: 

1. The first is a damped oscillation. 

2. The second slowly increases the pulse rate (this may be due to 
the needs of the coronary circulation). 

Brodal, a. (Oslo), Experimental investigations of fibre con- 
nections of the olfactory system. 

The investigations to be reported are part of a programme of 
research on the connections of the olfactory system which is being 
carried out in the Department of Human Anatomy, Oxford. 

The origin of some of the fibre tracts has been studied in rats and 
rabbits by investigating the retrograde changes in the nerve cells 
following interruption of their axons. These changes are not 
characteristic in adult animals and, therefore, the modified Gudden 
method developed by the author has been utilized, for it gives more 
clear-cut results. The origin of the fibres of the anterior commissure 
will be considered more particularly in this communication. 

Brown, G. L., and Burns, B. Delisle (London), Effects of 
fatigue on mammalian muscle. 

The effects of repeated stimulation of the III nerve on neuro- 
muscular transmission in the inferior oblique muscle of the eye 
have been studied in decerebrate cats. This muscle shows two 
electric responses (Bi, B^) to the second of a pair of maximal motor 
nerve volleys at intervals of 1-2 msec. The first of the two responses 
(Bi) does not appear to be an end-plate potential, but to arise from 
fibres needing two incident volleys to excite them. The second (B,) 
is the usual response from the partially refractory system. A brief 
^tanus may cause the disappearance of the Bi response. These two 
responses are used to analyse the effects of fatigue on the neuro- 
muscular system. 


z 
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Conway, E. J., and Brady, T, (Dublin), The source of the 
hydrogen Um in the large K and H exchai^es across the 
yeast cell membrane during fermentation. 

It has been shown that pH values as low as 1*7 could be obtained 
when baker's yeast ferments glucose and KCl are introduced into the 
unbuffered suspending fluid. Brewer's yeast behaves in a similar 
way. When the baker's yeast is subjected to some days oxygena* 
tion prior to the fermentatiqp, the pH value could generally be 
obtained as low as 1-6, and a value of 1-4 has been obtained. 

The search Cor the source of the H ions has shown that succinic 
add and acid4abile COs (Ba-insoluble) provides almost all the 
H ions. The lower the pH is driven by prior oxygenation the more 
the carbonic acid system provides the H ions, and the succinic 
source markedly decreases. 

The exchange of the K and H ions occurs in an outer metabolic 
chamber of the yeast cell. This chamber is bounded internally by a 
membrane impermeable to sucdnic.malic,jtyru.vic acids, also to a 
number of amino acids studied, but j$ freely permeable to 
propionic and bujyric acids. Acetic add penetrates the whole cell 
freely and is concentrated inside as the acetic anion. Succinic and 
pyruvic adds, both of which are formed within the cell, have a 
concentration ratio relative to the external solution of only about 0 2. 

Dias, M. Y. (Rio de Janeiro). The exdtatory action of thiamin 
oif the central nervous system. 

It is generally stated that Vitamin Bi (thiamin) exerts an influence 
on the nervous functions, but until now it was not exactly known 
if this influence is only indirectly dependent from its role in the 
oxidative processes of carbohydrates, or whether thiamin can inter- 
vene also in a more direct manner on the nervous processes, in a 
close association with acetylcholine, as was recently postulated. 

We theidbre performed a series of experiments on 60 dogs, 
applying the referred substance directly and circumscribely to the 
oerebrai *motor' cortex. The 'motor* points which elidted by 
electrical stimulation contractions of the contralateral eyelids (m 
orbicularis ocuU), and extension or ftexioo of the contralateral fore- 
limb, were det^mined by unipolar exdtation. 
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Thiamin hydrochloride was used in solutions of 1-2-5 and 10%. 
A small square filter paper 2-5 to 3-5 mm. square, was soaked with 
the solution assayed and was directly applied to one of the ‘motor* 
points previously located. All observations were made on animals 
in an unanaesthetized state. 

It was observed that thiamin hydrochloride (1 to 10% sol.) 
applied directly to the cerebral cortex, after 1 to 2 minutes, gives 
rise to rhythmic contractions (clonus) of the muscle or muscular 
group corresponding to the cortical ‘motor’ point submitted to the 
action of the drug. Initially, the motor reactions are weak, but 
generally, within one to three minutes after their appearance, when 
2% to 10% sol, were used, the clonus becomes stronger and better 
characterized. 

Usually, apparent repetitive mechanical stimulation on the cuta- 
neous region that covers the muscle in rhythmic action increases 
the intensity and the frequency of the motor reactions. 

In several animals, with peripheral cutaneous stimulation or 
simply spontaneously, it was possible to observe the occurrence of 
progressive generalization of the motor reactions to other muscular 
groups, in a Jacksonian manner, and the appearance of typical 
epileptiform convulsions, which evolve with the typical tonic- 
clonic sequence. 

In 3 dogs, a weak clonus was obtained by one application of 
0-5% thiamin hydrochloride sol., soaked in a filter paper of 2-5 x 
3 mm. on a cortical ‘motor* point. Such a filter paper absorbs 
0,0020 to 0,0025 cm.* of the sol., that corresponds to 10 to*12 y of 
thiamin hydrochloride. 

In another way, it was verified that injection of thiamin hydro- 
chloride in the cerebral lateral ventricle of dogs and cats, induces 
the appearance of localized or generalized motor convulsive re- 
actions. 

Some experiments were made with diphosphothiamin (co- 
carboxylase) in 2 and *5% solutions, applied directly and circum- 
scribcly to a cortical 'motor* point. Identical results were observed 
to those obtained with thiamin hydrochloride. All animals presented 
localized muscular clonus, and in 2 of the 5 dogs studied, generalized 
epileptiform convulsions were observed. 

'Experiments were made with the two separate thiamin moieties: 
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pyrimidine and thiazolc. The cortical application of 2-melhyI~ 
5-ethoxynKUiyl--6>^uTiinopyrimidine (10% sol) and 4-methyl- 
5-/>em-hydroxyethylthia2ole (pure liquid substance) gave negative 
results, no motor reactions being observed. Each of the two sub- 
stances was applied to the cerebral cortex during 30 minutes, the 
drug being renewed every 6 minutes. 

Other hydrosolublc vitamins: pyridoxine hydrochloride (5% sol.); 
niacinamid (5 and 10% sol.) and ascorbic acid (5 and 10% sol.) 
applied to the cerebral cortex for 30 minutes, with regular renewal 
of the substances, proved to be ineffective in producing any kind of 
muscular reaction. 


Folley, S. J., and Malpress, F. H. (Belfast), Some observa- 
tions on oestrogen-anterior pituitary relationships. 

It has become necessary, particularly in the light of recent work on 
the artiiicial induction of lactation in dairy animats by synthetic 
ocstrogens,* to reassess earlier theories claiming that oestrogens are 
purely inhibitory in their action upon the lactogenic function of the 
anterior pituitary. Developing a tentative explanation put forward 
by Folley and his co-workers* the authors suggest that the experi- 
mental results of the use of oestrogens for inducing lactation can 
best be interpreted by postulating a range of stimulatory oestrogen 
concentrations within which secretion of the lactogenic hormone 
complex of the pituitary is increased; below this range no effect 
cither Aimulatory or inhibitory can be observed, while above it 
oestrogens exert their more familiar inhibitory action. This view 
they have termed * the double-threshold theory of oestrogen stimula- 
tion*. That the stimulatory range— even in the dairy animal— is 
small, probably explains why a similarly induced lactogenesis has 
only rarely been observed in laboratory mammals. 

A brief review of attempts to determine directly the changing levels 
of lactogenic hormone secretion in response t5 oestrogen administra- 
tion leads to the conclusion that no fully satisfactory experiments 
have yet been performed. 

A parallel instance of the stimulatory action of oestrogens upon 
the 8e(^ion of a pituitary hormone is afforded by the well-known 
*Hohlweg effect*— an enhanced output of the luteinizing hormone 
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in response to an exogenous oestrogen application; but the literature 
suggests further that, given the correct conditions, the secretion of 
other pituitary hormones, too, may well illustrate the principle of the 
‘double-threshold* theory. This possibility is considered. 

In its implications the theory is in good accord with the deductions 
made on cytological grounds by Severinghaus^ from his studies on 
the effect of oestrogens on the acidophils and basophils of the 
pituitary gland, and it is suggested that the phenomenon of oestro- 
genic stimulation may be one of general application to the secretion 
of pituitary hormones and of fundamental physiological significance. 

‘ Various authors, /. Endocrinol. 4, no. 1 (1944). * FoUey, S. J., Scolt- 

Watson, H. M., and Boltomley, A. C, J. Dairy Res. 12, 241 (1941). * Scver- 

inghaus, A. Physiol. Rev. 17, 556 0^37). 


Halpern, B. N. (Paris). Rechercbes sur les propriety anti- 
faistaminiques et antianaphylactiques des derive de la 
tiuodiph^Dylamine. 

Nous venons de d&ouvrir parmi les derive de la thiodiphenylamine 
des corps douds d'une activity antihistaminique et antianaphylao 
tique tiis puissante. Leur formule generale peut s’icrire: 



Parmi eux, le N-dimethylamino-ithyl-thiodiphdnylamine (3015 RP), 
le N-dimithylamino-2-propyl-l-methoxy-thiodiphenylamine (3299 
RP) et le N-dim6thylamino-2-propyl-l-thiodiphenylamine (3277 RP) 
paraissent particulifercment interessants. 11s protfegent le cobaye 
respectivement centre 500, 4(X) et 1.500 doses l^thales d*histaminc. 
11s inhibent l*effet de rhistamine sur les organes lisses k des con- 
centrations infdricures k celles de Thistamine utilisie. Inject^ prda- 
lablement au cobaye k des doses de 0 mg. 5 it 2 mg,/kg., ces corps 
protigent le cobaye contre les dyspn^ asthmatiformes graves que 
determine rinhalation d’adrosols d’histamine. A ce point de vue, 
le^ 3277 RP se distingue par une durde d'action particulidrement 
prolongde. 11s s*opposent k Teffet de Thistamine sur la pression 

341 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 


syst^mique chez le lapin, te chat et le chien. Us anoulent Tefict de 
rhistamine sur la circulation pulmonaire. Ccs corps sont incapablcs 
d'inhiber Taction de Thistamine sur les s^critions extemes. La 
disparite entre Textraordinaire pouvoir antitoxique g^n6ral des 
derives de la thiodiph^nylamine vis-it-vis de Thistamine et leur 
inefficacit^ sur IWet secr^toire gastrique, permet d’expliquer Tappa- 
rition chez les animaux ayant regu plus de 100 doses l^thales d*his- 
tamine, d'ulc^re et de perforations gastriqucs dans des detais assez 
brefs. Le 3277 RP protege le cobaye centre le choc anaphylactique 
k la dose de 0 mgr. 10. 

Ces corps emp^hent Tapparition de T^sinophilie pulmonaire 
coutumi^re chez le cobaye ayant surY6cu k un choc anaphylactique. 
Chez ITiomme, ils erapcchent la production de la triple ration de 
Lewis k Thistamine el la reaction de Prausnilz-Kflstncr. 


Hansen, A. T. (Copenhagen). On the construction of an 
electric condenser manometer for measuring pressure and 
pressure variations in the human body. 

The pressure measurement is based on the influence of a pressure 
upon an electric condenser. The principle has been described by 
Buchthal and Warlntrg (1943) and by Lilly (1942) and Joseph 
Frommer (1943) independently of each other. 

The electric parts, a high>frequency aggregate and a D.C. ampli* 
her, ardTn the main the same as used by the hrst mentioned authors. 
Various kinds of oscillographs may be used as recording instruments. 
The following demands were made on the preliminary qualities of 
the manometer: (1) length of the needle 5-7 cm.; (2) outside dia- 
meter as small as the needed rigidity would allow, i.e. about 04- 
0*5 mm. with the corresponding bore about 0*22 mm.; (3) damped 
natural frequency 50-100 cps., degree of damping 0*7; (4) steriliza- 
tion and air free filling by boiling; (5) free mobility of the mano- 
meter to relation to the registration instruments; (6) a construction 
that allowed the properties of the manometer to be calculated in 
advance and the instrument to be easily reproduced. 

The calculations of the dimensions of the manometer were based 
on the theory of manometers worked out by Warburg and the author 
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as were the formulae expressmg the behaviour of circular, elastic 
membranes clamped at the edge. 

The manometer is made of chromium-plated brass. The fixed 
electrode is attached to a plate of insulating material. The pressure 
sensitive electrode, a circular phosphor-bronze plate, of thickness 
0*4 mm. area 1 cm.*, forms the end wall of the chamber, which is 
filled with liquid when in rise. Two three-way cocks connect the 
chamber with the outer air, a pressure generating system and a 
needle. The total volume of the chamber and the cocks is 1 cc. 
The volume elasticity coefficient is 4 x 10* dyne/cm.®. With a 
needle of length 6 cm. and bore 0*22 mm. the damped natural fre- 
quency is 80 cps., the degree of damping 0-7. The sensitivity depends 
on the electric system and is variable. The manometer and the 
amplifier is connected by a 1*25 cm. long, low capacity cable, which 
is freely movable and flexible. 

Recordings from various arteries and heart cavities will be 
demonstrated. 


Hartridge, H. (London). The photoreceptors of the human 
fovea. 

In a recent paper on The Visual Perception of Fine Detail’^ a 
description has been given of the changes in hue which test objects 
undergo as the visual angle is progressively reduced. These changes, 
which involve all parts of the visible spectrum, range from fuU 
colour vision on the one hand to colourless fovea! visioif on the 
other. Several intermediate stages may be recognized. At one of 
these both yellow and blue have lost all colour and have been 
replaced by shades of grey, but red and green have suffered no 
apparent loss. 

An attempt was made, with incomplete success, to account for 
the loss of colour suffered by yellow, and its retention by red and 
green, on the three-colour theory of Thorms Young; but the colour 
changes were found to be more compatible with the hypothesis that 
human vision resembles superficially that found by Grcmity by the 
,use of micro-electrodes, in being polychromatic. Other experimental 
observations made by the author appeared to be more in favour of 
the existence in the fovea of several different types of colour receptor, 
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rather than three only. Thus there were found to be several different 
fixation points for the spectral colours; and several different sub* 
jective colours were observed when a narrow exploratory beam of 
white light was caused to move slowly over the retina, by means of 
a microstimulator, in the presence of suitable conditioning coloured 
stimuli. These three pieces of evidence were difficult to account for 
in a satisfactory manner on the three^olour theory, and this diffi- 
culty led to an examination of the evidence of other phases of colour 
vision: hue and saturation discrimination, and the luminosity curves 
—both for normal and for partially colour-blind subjects— the 
retinal direction effect, the results of adaptation to spectral colours, 
the colour vision of the peripheral retina, &c. This examination, 
which is still in progress, appears at present to be more in favour of 
the polychromatic than of the three-colour theory. 

> FhiL Trans. B. 232, 519-671 (1947). 

Stoppani, a* 0. M. (Buenos Aires). Indole-3-acetate meta- 
boUsm. 

Indole-3-acetic acid has been found and isolated in animat fluids 
and tissues by previous workers. A specific photometric method 
that determines ly indole-3-acetic (lA) in a 3 g sample has been 
worked out. With this method has been found that lA injected in 
the blood is removed by kidneys and liver. Those organs destroy 
lA by oxidation as can be shown in experiments with tissue slices. 
Indole-S-ethylamine, indole-3-pyruvate and tryptophane are parti- 
ally transformed in lA either in vitro or in vivo. Negative results 
were obtained with indole-3-propionate and skatol. The role of I A 
in tryptophane metabolism is discussed. 

Warburg, £., and Hansen, A. T. (Copenhagen). The general 
theory of liquid-filled manometers and its application to a 
new electric condenser manometer. 

Since Frank exposed his theory on manometers for measuring blood 
pressure at the beginning of this century, no further theoretical 
advance has been published. 

The possibilities opened by the new electric manometers rendered 
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it necessary to develop the existing theory further in order to calcu- 
late the dimensions of the manometer for different purposes, when 
undistorted recordings are demanded. 

As is well known from the mathematics of physics the behaviour 
of free oscillating systems depends on the mass, the frictional force 
and the directional force. 

Frank used rubber membranes and tubes of such calibres that 
Poiscuille’s law did not hold good, wherefore he did not succeed in 
calculating the value of the frictional force in the equation. 

The theory presented here gives the hemodynamic interpretation 
of the damping constant in the homogeneous equation of oscilla- 
tions besides the interpretation of the other constants given by 
Frank, 

The difficulties met with in overdamped oscillations concerning 
the experimental determination of the dynamic constants have been 
overcome by means of a calculating system, which was originally 
worked out for the string galvanometer by Warburgs and which is 
to be published on another occasion. 

The theory has been checked experimentally, making use of 
transient pressure actions upon the manometer. The theory and 
the experiments agreed well. 


WiNTON, F. R. (London). The resistance to blood flow in the 
kidney* 

The unique property of the kidney in exhibiting increased resistance 
to blood flow at increased arterial pressures was demonstrated on 
the heart-Iung-kidney preparation and tentatively attributed to 
increased glomerular filtration and consequent increased viscosity 
of blood flowing in the vasa efferentia ( Winton, 1932).5 Observations 
{Whittaker and Winton, 1933)* on the change of viscosity with 
corpuscular concentration of blood flowing in dogs* hindlimbs 
enabled calculations to be made of the quantity of glomerular 
filtrate at a given arterial pressure required to produce the observed 
increase in the resistance to blood flow, and it was found {Winton, 
J937) that the filtration rate so calculated was about threefold the 
creatinine clearance simultaneously measured under conditions in 
wliich the creatinine and inulin clearances are known to be identical 
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(Shannon and Winton, 1940).^ Selkurt (1946)^ recently confirmed 
that the increased resistance to flow at increased blood pressure was 
characteristic of the kidney, whether innervated or denervated, in 
the anaesthetized dog, and adopted the above hypothesis of increased 
viscosity of blood without commenting on the quantitative dis- 
crepancy between its consequences and the creatinine clearance. 

Further analysis of the resistance to blood flow has been performed 
on pump-lung-kidney preparation of the dog. At body temperature 
the resistance increases from a pressure of 50 mm. Hg. to a flat 
maximum of about 130 mm. and then declines slowly. The kidney 
perfused with cold blood (4-1 2^^ C.) still exhibits the phenomenon 
of increased resistance, the blood pressure-flow curve being linear 
from 70 to 130 mm. Hg. Scaled to a standard flow of 100 c.c. per 
min. at 120 mm. Hg, the resistance over the range of 80 to 180 mm. 
Hg. averages about 4 c.c. per min. per 10 mm. rise in arterial pres- 
sure at body temperature, and 7 c.c. per in, per 10 mm, in the cold 
(4-12“ C). Scaled similarly, the resistance at body temperature in 
a glass tube would be 8*3 and in the hindlimb 10 c.c. per min. per 
10 mm. The lower resistance in the cold than in the warm kidney 
may be due to the lower filtration rate in the cold (even after cor- 
rection for blood flow), shown by Bickford and iVinton (1937).* 
Nevertheless, if glomerular filtration rate be varied experimentally 
by temperature, diuretics, poisons, or ureter pressure, a scrutiny of 
the resistances to blood flow and of creatinine clearances, simul- 
taneously measured at the same arterial pressure, does not reveal 
any simple relation between them. Since intrarenal pressure does 
not increase notably with arterial pressure in either warm or cold 
kidneys (Winion^ 1936)* the mechanism of the resistance to blood- 
flow in the kidney has not yet been satisfactorily explained. 

* Bickford, R. G., and Winton, F. R., J. Physiol. 89, 198 (1937). * Sclkurl, 

E. E., Affur. J. PhysioL 147, 537 (1946). ^ Shannon, J. A., and Winton, 

F. R., /. Physiol. 98, 97 (1940). * Whjtlakcr, S. R. F., and Winton, F. R.. 

J. Physiol. 78, 339 (1933). » Winton, F. R., Trans. XlVth Congress 

Internal, di Fisioi, p. 264 (1932). « Winton, F. R., J. Physiol. 87, ISP 

(1936). 
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ZiMMERMANN, G. (Zurich). The influeoce of drying on the bio- 
logical ralue of nitrogenous substances and on the level of 
oxydadon which they produce in the metabolism of albino 
rats. 

The homc-pfoduction of concentrated fodder m Switzerland had 
to be increased during war-time. The furtherance of artificial 
(electric) grass drying served this purpose. The quality of dried grass 
from young albuminous plants which comes into question, primarily 
as concentrated fodder, varies according to the conditions in the 
drying process. 

A comparison was therefore made with alfalfa leaves between the 
biological value (B.V.) (that percentage of nitrogenous substances 
in the fodder which is retained out of 100 parts of such absorbed 
substances) and the level of oxydation (measured by the C/N 
quotient of urine). 

Alfalfa leaves were dried to 70® C., thoroughly mixed and divided 
into 10 parts. To one part was given no further treatment (control). 
Each of the remaining nine was respectively dried further under the 
following conditions: — 


Temperature 

130“ C. 

150“ C. 1 

170“ C. 

r 

1 15 

15 

15 

Time in minutes < 

30 

30 

30 

1 

60 

1 

60 


After grinding, the alfalfa leaves were supplemented to*such a 
degree as to satisfy the caloric and all other needs of the experimental 
animal. 10% of the calories in the dry matter of every ‘N-Fodder’ 
belonged to the only source of nitrogen, i.e. alfalfa leaves. Every 
animal received the same quantity of dry matter (7-5 gm. per day) 
also in the ‘N-free Fodder* and in it the same amount of calories, 
fibre and essential supplements. 

Plan of Experiments: 

Exp. 1, (a) N-Fodder Exp. 4. (a) N-Fodder 

« (6) Standard period* (h) Standard period* 

„ 2. (a) N-free Fodder „ 5. (a) N-ftee Fodder 

• (6) Standard period^ (h) Standard period* 
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Exp. 3. (a) N-Fodder Exp. 6. (a) N-Foddcr 

(b) Standard period' (6) Standard period' 

' Mixture rich in dried egg. 

* (I) + grains in order to prevent damage to teeth. 


Results: 

An increase of the drying temperature by T C. lowers, in the 
tested range of temperature and time, the B.V., on an average, by 
0*38 units. A prolongation of the drying time by 1 min. reduces 
the B.V., in the range of regression, by 01 units, on an average. 

The value of the urine quotient C/N is not influenced by the 
temperature and duration of the drying process. Its average is 
2 0364±0 051. The level of oxydation in the metabolism is not 
measurably influenced by the altered quality of the nitrogenous 
substance of the fodder, in consequence of the different conditions 
in the drying process. 

The simple determination of the level of oxydation cannot replace 
the complicated determination of the B.V. because there is neither 
a physiologically nor a statistically significant relation between these 
measures. 

In spite of the well-founded critique of Schoenheimer and others 
the significance of the determination of the B.V. as an informative 
scale of comparison is not to be denied. 


Barany, Ernst H. (Uppsala). Intra-ocular pressure and flow 
of aqueous humour. 

A study in rabbits of the exchange of the sodium of the aqueous at 
different intra-ocular pressures has shown that the rate of volunte 
flow of aqueous is remarkably little influenced by the change in 
intra-ocular pressure (Bdrd/iy, 1947).* Friedenwald and Pierce^ 
(1932) inserted a cannula in the anterior chamber of dogs and 
determined the rate of inflow of saline through the cannula as a 
function of pressure. They found a plateau, where flow changed 
very little with pressure, situated some 3-10 mm. Hg. above the 
intra-ocular pressure of the deeply anaesthetized dogs. I have 
repeated their experiment in a highly trained dog where it could be 
performed with only slight sedation under topical anaesthesia. Ilie 
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intra-ocular pressure of the unanaesthetized dog fell within the 
region of the plateau. 

These experiments in two species with completely different methods 
show that the rate of flow of aqueous is somehow stabilized at its 
physiological level. Considering the function of the aqueous as a 
nutrient medilim for the lens this would seem to be a useful arrange- 
ment. If too slow, the circulation of the aqueous might well become 
a limiting factor for the metabolism of the lens. 

Concerning the actual mechanism of the stabilization, nothing 
definite is known. Possibly the mechanism of the filtering angle 
might be responsible for at least part of the effect. If, as seems very 
probable, osmotic forces participate in the removal of the aqueous, 
one would expect dilution by the aqueous of the contents of the 
recipient vessels to be important. A decrease in flow of aqueous 
would cause decreased dilution and increased osmotic attraction. 
This would tend to keep up the rate of flow of aqueous. 

* B&iiny, E. H., Brit. Journ. Ophtbalm., 31, 160 (1947). * Friedenwald, 

J. S., and Pierce, H. F., Arch, of Ophthalm., 8, 9 (1932). 

Bliss, Alfred F. (Boston). The relation of vertebrate and 
invertebrate visual systems. 

Vertebrate visual pigments consist of complex proteins which bleach 
in the light with the release of yellow lipides, one of which is a 
previously unknown carotenoid, named retinene by Wald. Retinene 
is subsequently converted by the retina to vitamin A. In the dark 
the vitamin A is utilized to regenerate the visual pigment. The 
bleaching of vertebrate visual pigments such as rhodopsin is so 
striking that it is generally considered a necessary property of a 
visual pigment. 

It has, however, been found (Bliss, /. Gen, Physiol., 1943) that the 
retina of the squid and certain crabs contain large quantities of a 
red pigment which becomes sensitive to light in the presence of 
dilute formalin, and bleaches with the release of retinene. This 
pigment has recently been purified (Bliss, Biol. Bull., 1946) and found 
to exhibit an absorption spectrum identical with that of rhodopsin, 
l»it to be unbleached by light. Because of this distinctive property 
it is proposed that the retinal pigment of the squid be given a specific 
nafne, cephalopsin. 
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Present evidence leads to the view that the primary function of 
both vertebrate and invertebrate visual pigments consists of the 
absorption of radiant energy. An activated molecule thus formed 
probably transfers this energy to the metabolic mechanism of the 
sensory cell by unknown reactions. 

The release of unstable lipides by bleaching rhodopiin affords an 
approach for the study of the visual cycle. Studies in this laboratory 
have led to the following schenw for the bleaching course of rho- 
dopsin. The first known intermediate product of bleaching, called 
transient orange by Lythgoe, is converted in a few minutes at room 
temperature to indicator yellow, a colorimetric pH indicator, the 
add tautomer of which is unstable in acid solution and forms 
retinene. 

In frog retinas or fr«h neutral digitonin solution, bleaching 
follows a different course due to the presence of a labile factor 
which converts either indicator yellow or retinene to vitamin A in 
about 20 minutes at 25° C. The factor is destroyed by the pro- 
teolytic enzyme, trypsin, and by standing for 3 hours at 25° C. It 
is active between pH 5-5 and 8*0, with a maximum at 6'7. 

The retina of the squid yields indicator yellow, when treated with 
polar organic solvents such as acetone, which releases this lipide 
from rhodopsin as well. This is further evidence for the basic 
similarity of the visual systems of the cephalopsin and rhodopsin 
type. 


n 

Brun, C., Hilden, T., and Raaschou, F. (Copenhagen). On 
the effects of mersalyl on the kidney function. 

The following three partial functions of the kidney have been 
determined: 

1. The glomerular filtration rate. (Inulin clearance.) 

2. The renal titular mass. (Diodrast-T„.) 

3. The renal blood flow. (Diodrast-clearancc.) 

During the experiments we have induced slowly rising plasma- 
concentrations of diodrast, so that we have been able to determine : 

4. The plasma concentration of diodrast, where the diodrast 
clearance begins to fall in consequence of reduced plasma extraction. 
{The self-depression limit.) 
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5. The lowest plasma coacentration of diodrast, where the 
tubular secretion is maximal. {The saturation-Umit) 

6. The degree of dispersion of the function of the nephrons. 

We tried to alter the maximal tubular secretion in order to observe 

the eflfect on the two other functions; our choice fell naturally upon 
mersalyl, whose effect ^consist of an inhibition of the water and 
chloride reabsorption in the tubules. 

On the same normal experimental persons, partly without and 
partly under the influence of mersalyl, we determined the inulin, 
urea and diodrast clearances, as well as the tubular diodrast 
secretion, inducing a slowly increasing diodrast concentration, 
while keeping the inulin concentration constant. Fifteen minutes 
before the beginning of the first period, we injected 15-20 eg. 
mersalyl i.v., and throughout the experiment we administered a 
sustaining dose of 15-20 eg, mersalyl by slow intravenous infusion 
during ca. 3 hours. 

Under the influence of mersalyl the following results were 
obtained: 

1. The inulin- and urea clearance do not alter, 

2. The (Uodrast-To, (and para-amino-hippuric acid TJ was 
reduced to about 25-40% of the values in the normal experiments, 

3. The diodrast clearance at very low plasma concentrations 
(below 1 mg.%) is normal, showing that renal blood flow is not 
altered. 

4. The self-depression limit is found to be reduced considerably 
(from ca, 5-10 mg.% to ca. 1 mg.%). 

5. The saturation limit moves only slightly downwards. 

6. The range of variation of the tubular function is much greater 
than for the normal kidney. 


Brun, C., Hilden, T., and Raaschou, F. (Copenhagen). On 
the deternunation of diodrast clearance at rapidly decreas- 
ing and increasii^ plasma concentrations. 

During the determination of diodrast clearance on spontaneously 
falling plasma concentrations after a single intravenous diodrast 
injection we observed unexpectedly low clearance values— in spite 
of plasma concentrations well below the self depression limit — as 
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compared with corresponding clearances determined on constant 
plasma diodrast concentrations. 

As some authors are using falling diodrast plasma concentrations 
as a routine method for determining the diodrast clearance, we found 
it necessary to explore this phenomenon in detail. 

In 15 experiments on spontaneously failing plasma doncentrations 
II showed obviously too low clearance values and the other 4 
experiments gave normal or uncertain results. 

The following explanation may be proposed ; If the arterial blood 
diodrast concentration is constantly lower than the cubital venous 
blood concentration during a spontaneous fall of concentration, the 
usual (venous) diodrast clearance will be calculated lower than the 
real (arterial) diodrast clearance. 

This possibility has been confirmed in more experiments by 
simultanous determination of diodrast concentration in arterial and 
in venous blood. 

The observed differences in the arterial and venous blood con- 
centrations are explained in the following manner: In the right side 
of the heart the renal venous blood — more or less deprived of dio- 
drast— is mixed with the venous blood from all other parts of the 
organism. Consequently the arterial blood will have a lower con- 
centration of diodrast than the extrarenal venous blood (e.g. 
cubital) at the same time. 

The difference is dependent on the diodrast extraction in the 
kidney and the proportion between renal blood flow and cardiac 
output. 

On rising plasma concentrations of diodrast we found just the 
opposite phenomenon: the diodrast clearance is too high, due to 
higher blood concentrations in arterial than in venous blood. 

As a consequence of this observation we must conclude that 
diodrast clearance cannot be determined on spontaneously falling 
blood concentrations after a single intravenous injection. The 
correct procedure will be to maintain a constant or nearly constant 
diodrast blood concentration. 
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Edholm, O. G., and Howarth, S. (London), The effect of 
haemorrhage on the peripheral circulation in man. 

When the venous filling pressure of the heart is reduced by vene- 
section, cardiac output decreases, but blood pressure is maintained. 
Arteriolar constriction must therefore occur. The site of this con- 
striction has been investigated by studying forearm bloodflow. 

The effects of a venesection of one litre were studied in normal 
adults. Forearm bloodflow was measured by the Lewis-Grant 
plethysmograph with modifications previously described by Bar- 
croft and Edholm. A waterbath temperature of 34*0^ C. was em- 
ployed. Blood pressure readings and heart rates were recorded at 
frequent intervals. The bloodflow was recorded before, during and 
after the venesection, and was followed subsequently at intervals 
for periods up to 20 hours. In some subjects fainting resulted, and 
bleeding was stopped even if the total amount of blood withdrawn 
was considerably less than 1,000 ml The remaining subjects showed 
no symptoms. Forearm bloodflow was followed in both series of 
cases. 


Hoefer, P. F. a., Hoff, H. H., and Pluvinage, R. I. L. (New 
York). The significance of abnormal cortical potentials 
occuring in ^larval^ seizures and those persisting after the 
control of seizures. 

The starting point of this study is the common observation that 
bursts of abnormal cortical potentials such as the synchronous spike- 
and-wave pattern recorded during clinical attacks of petit mal are 
frequently found in the inter-seizure records of the same patients. 
This activity is also seen in the records of patients who suffer from 
other forms of idiopathic epilepsy and also in close relatives of 
patients, though these subjects never had fits. Other abnormal 
patterns similarly noted are synchronous bursts of slow waves with- 
out the spike component or of spikes alone. One or all of these 
types of larval seizure activity were found to persist for up to three 
years, especially in response to over-ventilation, in thirty-one of 
(prty patients in whom grand mal or petit mal attacks were com- 
pletely controlled by medication or else had ceased spontaneously. 
Spike-and-wave groups are recorded from the exposed cortex 
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m laboratory animals during induced convulsive seizures {Hoefer 
and Pooiy^ and, without convulsive movement in response to electri- 
cal stimulation of midline structures {Hursh^ Jasper, and Penfield)?* ♦ 
Non-paroxysmal cortical activity originating in layer V {Murphy 
and Dusser de Barennep is conducted in the pyramids {Adrian and 
Moruzzi, Hoefer and Poo!)^* * and in the corpus callosum (/foe/er and 
Pooiy but is subliminal for the lower motor neurone and does not 
tire cells in the opposite cortex. In deep anesthesia and in states of 
anoxia the cortical activity may persist while the conducted pyra- 
midal activity disappears {Adrian and Moruzziy 

These varied observations seem to indicate the existence of com- 
plicated neuronal mechanisms required for the actual production 
of hts. Areas in which potentially paroxysmal activity arises are at 
times but not always capable of discharging over neuronal chains 
connecting with the motor system activated in the convulsive seizure. 
Another system is presumably implicated in the production of un- 
consciousness, which is associated with the convulsive seizure and 
is the principal feature of the petit mat attack. The site of origin 
and the pattern of the primary discharge may be relatively un- 
important except for the actual clinical type of attack. It is reason- 
able to assunoe from electro-encephalographic evidence that in most 
instances the discharge arises in or reaches the cortex. A process of 
the nature of facilitation may be required to complete the actual ht. 
Drug treatment might interrupt the neuronal chain without abolish- 
ing the primary discharge. 

* Adrian, E. D., and Moruzzi, G., ‘Impulses in the Pyramidal Tract', /. 
Physiol. 97, 153 (1939). ^ Hoefer, P. F. A., and Pool, J. L., 'Conduction 

of Conical Impulses and Motor Management of Convulsive Seizures', Arch. 
Neurol, and Psychiat. 50, 381-400 (October, 1943). ^ Hursh, J, B., 'Origin 

of the Spike and Wave Pattern of Petit Mai Epilepsy*, Arch. Neurol, and 
Psychiat. 53, 274 (April, 1945). Jasper, H. H.. and PenEeld. W.. Pro- 
ceedit^s of /Ae Assoc. Res. Nerv. and Meat. Dis. (1946). * Murphy, J. P., 

and Dusser de Barenne, J. G., 'Thermocoagulation of Motor Cortex Exclusive 
of Its Sixth Layer*, /. Neurophysioi 4, 147 (1941). 

Howarth, S., and Sharpey-Schafer, E. P. (London). The 
effect of raisii^ veiioas pfessore on total and peripheral 
bloodfiow in man. 

The effects of raising the venous filling pressure of the heart by rapid 
infusion of normal saline were studied in adults. Forearm btood- 
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flow was measured by the Lewis-Grant plethysmograph {Barcroft 
and Edholm, 1943). Right auricular pressure and cardiac output 
were determined by cardiac catheterisation {McMichael and 
Sharpey-Schafer, 1944). 

When right auricular pressure was raised above sternal angle level, 
thebloodflo^ decreased, which, together with a rise in blood pressure, 
indicated constriction in the forearm vessels. This occurred both 
with a rising cardiac output and when the heart was overloaded. 
Acceleration of the heart by the Bainbridge reflex did not always 
occur. 

Confirmatory evidence of this reflex may be obtained in subjects 
with heart disease with high ri^t auricular pressures, in whom fore- 
arm bloodflow is low, and in subjects showing Cheyne-Stokes 
respiration in whom cyclical changes occur in blood pressure and 
in forearm bloodflow. 

Kaiser, L. (Amsterdam). Sociophysiology. 

To many physiologists the physiology of man seems a far purpose, 
which will be reached perhaps after some more centuries of frog 
and rabbit work. This is a scientific point of view, but on the other 
hand it may be asked whether the problems of exquisite human 
physiology may wait so long. 

Physiology deals with vegetative and animal functions; specific 
human functions are not considered, as if humanization only con- 
cerned the psychic functions, leaving somatic life as it appears in 
the higher mammals. « 

Nevertheless the influence of social life on both somatic and 
psychic functions is well known. Civilization, urbanization, 
domestication are forces that urge the physiological functions of 
man into special forms. The lower senses are deprived of stimuli, 
whereas excitations of the higher senses accumulate. Motorics are 
inhibited from the earliest childhood. Reflex functions are activated 
perpetually. Integration of the function of the central nervous 
system has been lost to a large degree, cortical functions acting 
separately in many cases. 

^ The controversy between the demands of society and those of tht 
biological individual has been treated in several philosophical 
systems, but as physiology developed it did not partake in the 
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research into this problem. Physiological chemistry, on the one 
side linked to chemistry and physical chemistry, on the other hand 
recognized the necessity of dealing with the problems of feeding 
together with economical and social sciences. 

Physiological physics seemed almost unaware of the problems in 
its own territory, though society demands data in the held. Various 
groups of workers in examinations for life insurance, sports, em- 
ployment, marriage, tried to answer the demands, but the vast 
material gathered seems too incoherent to yield composing and 
comparing, which would give the norms wanted. 

Perhaps it will be possible to start a ccK)peration between physio- 
logists in various countries working in the field of what may be 
called sociophysiology. 1 know there are physiologists of this kind 
spread over the world and 1 hope they will propagate the above 
purpose on the occasion of the Seventeenth International Physio- 
logical Congress. 


Kapeller-Aoubr, R. (Edinburgh). Histamine metabolism in 
pregnancy. 

In continuation of earlier work the histamine-content as well as the 
histaminase activity were determined in the blood and serum of 
130 women with normal and toxacmic pregnancy in various stages 
of gestation. Barsoum and Gaddum’s method, as modified by Code, 
was used for the estimation of histamine (calculated as base), and 
the idefitification of this substance was confirmed in a number of 
cases by tests with the antihistamine drug neoantergan. A modifica- 
tion of Zeller's colorimetric indigo-method was applied to the scrum 
as a test for histaminase. 

In nine non-pregnant persons no histaminase was detected in the 
serum and the mean blood-histamine was 38 ±6 (standard error 
of mean) per litre. In normal pregnancy the tests for histaminase 
confirmed the results obtained by other methods (cf. Ahlmark^ 1944). 
The activity increased in the third month, reached a peak about the 
seventh month, decreased slightly towards the end of pregnancy and 
fell rapidljf in the puerperium or after abortion. The mean btood,- 
histamine was 40i;2 (39 cases.) 

In preeclamptic toxaemia various abnormalities were seen. In 
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33 mild cases the serum-histaminase was not very different from that 
of normal pregnant women, but the blood histamine was high 
(69'5±4'2 ftg./l). In some cases, a fall of blood-histamine was 
associated with a deterioration of the clinical condition. 

In 23 women with moderate or severe toxaemia the serum- 
histaminase*was generally less than in normal pregnancy. The 
average blood-histamine in this series was high, but it was com- 
paratively low in the more severe cases, and in normal labour. 
(15 cases.) 

These results suggested that, in toxaemia and in labour, the 
histamine might shift from the cells into the tissue fluids. In a 
further series of 36 pregnant women, histamine was therefore esti- 
mated separately in the blood cells and in the plasma. The results 
for plasma were particularly striking. In 15 normal pregnancies the 
plasma-histamine was generally so low as to be scarcely detectable. 
(Mean 5-5±2-7 /ig./l.) In 12 toxaemic cases the mean value was 
significantly higher (25-8±9*2 /ig./l). In normal labour it was also 
high (26-3±7-5 /ig./l) (9 cases). 

The investigations are being continued; the significance of the 
results will be discussed. 

McMichael, J., and Sharpey-Schafer, E. P. (London). The 
influence of heart rate in regulation of cardiac output in 
man. 

The effect of heart rate changes on cardiac output in man hdve been 
studied by the method of cardiac catheterisation. The resting 
cardiac output in normal subjects bears a relationship to the heart 
rate and both are more labile in younger subjects. 2 mg. atropine 
were injected intravenously into normal subjects to produce accelera- 
tion. The increase in heart rate was accompanied by a fall in right 
auricular pressure, so that in some subjects the initial increase in 
cardiac output from acceleration was followed by a decrease from 
the fall of venous filling pressure. 

Cases of heart failure were also given intravenous atropine. A 
fell of venous pressure m these cases produces an increase in cardiac 
output. Some subjects showed little change in cardiac output in 
spite of conspicuous increase in heart rate. Spontaneous variations 
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in the heart rate in normal and other subjects have been observed. 
Cardiac output may reach high levels in tachycardia from emotional 
causes. 


Marshall, R. A., and Philupson, A. T. (Cambridge). The 
relation between the proportions of acetic and propionic 
acids passing from the rumen of sheep. 

The mixture of acids present in the rumen of sheep consists of acetic, 
propionic and butyric, with possibly a fourth unidentified acid: of 
these, acetic predominates, forming from 55% to 75% of the total. 
Comparison of the distillation curves of the mixture of volatile 
acids present in the rumen with that present in the blood draining 
the rumen suggests that the proportion of acetic in the blood is 
greater than that in the rumen (Barcrofty McAmlly, and Phillipson, 
1944):* further studies of the behaviour of mixtures of the three 
acids introduced into the empty rumen show that at a pH when acid 
anion only is present, the smaller molecules disappear more rapidly, 
but the absorption of free acid when the pH is reduced, in contrast 
to acid anion, increases with molecular size {Danielli, et ai, 1945).* 
Similar results obtained by Grey (1947)* led him to suggest that the 
proportion of acetic to propionic acid in the rumen under natural 
feeding conditions may be the result of preferential absorption of 
propionic acid rather than of greater production of acetic acid, so 
that the sheep actually obtains more propionic acid than has hither- 
to been supposed (Grey, 1947)* 

Comparison of the mixture of acids found in the rumen of sheep 
taken from pasture, or recently fed with hay, with that leaving the 
nunen in tte blood or in the digesta docs not support this con- 
tention. Chromatographic partition of the acids obtained from 
distillates of large samples of blood draining the rumen, using the 
technique described by Elsden (1946),* proves that the proportion of 
acetic to propionic acid is greater in the blood than in the mixture 
present in the rumen. Partition of the acids in the abomasal digesta 
fails to show any significant dissimilarity from the mixture present 
in the rumen. The validity, therefore, of the hypothesis depends 
upon the amount of propionic acid carried from the rumen in t^ 
i^phatic system, and this needs investigation, 

358 



SEVENTEENTH INTERNATIONAL PHYSIOLOGICAL CONGRESS 

* BarcrofiU J., Me Anally, R. A., and Phillipson, A. T., /. Exp. Biol. 20, 120 
(ISM4). * DanicUi, J. F., Hitchcock, M. W. S., Marshall, R. A., and 

Phillipson, A, T., /. Exp. Biol 22, 75 (1945). > Elsdcn, S. R., Biochem.J. 

40, 252 (1946). * Grey, F. V., Exp. Biol. (1947) (in press). 

Robson, J* M., and HOhn, E. O. (London). Antagonisms of 
steroid hormones. 

The action of ocstrogens on the vaginal epithelium, which results 
in proliferation and comification, can be antagonised by pro- 
gesterone, testosterone, methyl testosterone, and by desoxycortone. 
One possibility is that there is an antagonism between these sub- 
stances and the oestrogen, acting directly on the cells of the vaginal 
epithelium. If this is the case it would be expected that the direct 
application of the antagonists to the vagina would inhibit the action 
of oestrogen in doses smaller than are necessary to produce this 
effect when they are given systemically. This was not found to be 
the case. With progesterone and desoxycortone doses similar to 
those effective subcutaneously had to be given intravaginally in 
order to inhibit the action of oestradiol. With methyl testosterone 
the result was even more unexpected: 20 /ig. of this substance, given 
subcutaneously, produces an appreciable inhibition of the action of 
oestradiol and with 50 /ig. the inhibition is very marked. But when 
methyl testosterone was given intravaginally in doses of 2,000 /xg. 
it produced only a slight, if any, inhibition of the action of oestradiol. 
In order to make sure that the methyl testosterone was actually 
absorbed from its site of application, it was administered im groups 
of ovariectomised mice, both by the vaginal and the subcutaneous 
routes, and the effect on the growth of the vagina and uterus com- 
pared. The results showed clearly that methyl testosterone is well 
absorbed when given intravaginally. 

In the uterine endometrium of ovariectomised rabbits a direct 
antagonism between progesterone and oestradiol could be demon- 
strated. It was found that the local administration of progesterone, 
in crystalline form or as a progesterone-cholesterol fused mixture, 
produced a progestational effect with doses of progesterone as small 
/s 1 jxg. Indeed, the reaction has a fairly clear-cut threshold value 
and it IS hoped to develop it into a method of assay for progesterone. 
•When oestradiol is given locally with progesterone, the endo- 
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methal reaction can be completely inhibited; the antagonistic effect 
is a local one since a similar dose of progresterone implanted into 
another site in the same uterus produces its full progestational effect. 
Complete suppression of the progesterone effect was obtained with 
an oest radiol/p rogcsterone dolsage ratio similar to that which is 
effective when both substances ate administered systemically. The 
actual effective antagonising dose of oestradiol is of course much 
smaller than that needed to antagonise the minimum effective dose 
of progesterone when both substances are given systemically. 


Wyss, O. A. M,, and Oberholzer, R. J. H. (Geneva). The 
vagal reflex pathways through the respiratory centre. 
Respiratory reflexes elicited by electrical stimulation of the afferent 
vagus nerve arc of a more inspiratory or a more expiratory type 
depending upon stimulus frequency. An increase of the rate of 
stimuli produces a change from the inspiratory to the expiratory 
reaction corresponding to the physiological reflex reversal induced 
by progressive distention of the lungs. 

By means of small localized lesions applied by high frequency 
coagulation at the level of the medulla oblongata either the inspira- 
tory or the expiratory reflex component can be selectively removed. 
The responsible lesions lie in and around the tractus solitarius^ at 
a somewhat higher level (2 mm.) for the expiratory and a lower level 
for the inspiratory effect. 

From this combined physiological and anatomical study, it can 
be concluded that the afferent respiratory fibres of the vagus nerve 
enter the medulla oblongata through the upper bundles of the vagus 
root, join the solitary tract at about the same level and run down in 
this tract. They leave it again entering the adjacent grey matter 
especially on the medial side where they probably get in synaptic 
contact with intemuncial neurones. At a higher level this common 
intemuncial neurone pool is expiratory, i.c. the inlemeuroncs have 
an inspiratory-inhibitory action; at a lower level they are inspira- 
tory-excitatory. Their further inlracentral pathways, inspiratory- 
excitatory as well as inspiratory-inhibitory, are not only directly 
descending to the inspiratory motomeurones, but they also are 
connected with the autonomous parts of the respiratory centre, the 
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so-called inspiratory and expiratory half-centres located in the reti- 
cular substance. The anatomical determination of these intemuncial 
pathways is the object of further investigation. 


Ajazzi-Maucini, M. (Firenze). The pharmacology of pharmo- 
caine. 

Owing to the war, Italy has been lacking in many synthetic and 
natural alkaloids: morphine, cocaine, pantocaine disappeared from 
our market. 

After long studies Dr. Valier produced the synthesis of a new 
alkaloid belonging to the family of novocaine in the molecule of 
which a butyl group has been introduced, 

PHYSICAL AND CHEMICAL PROPERTIES 

p-butylamino-benzoyi-diethyl-amino-ethanol hydrocloride 
Ci7 H„ OjNjCl M.W.328.M.P.101° 

Pharmocaine hydrocloride is very soluble in water and the solution 
is neutral. 

LOCAL ANAESTHETIC POWER 

The experiments have been carried out with the usual technique 
on the rabbit’s eye, applying the solutions on mucous membranes 
of the eye and controlling with the aid of a chronometer the comeal 
reflex’s time of the closing of eyelids before and after the application 
of the solution. 

RESULTS 

1® After the application of a pharmocaine solution 1/100 the total 
anaesthesia lasts 68' 

with a solution 1 : 1000 total anaesthesia lasts 44' 

„ » 1:2000 „ „ „ 28' 

„ „ 1:4000 „ „ „ 16' 

2® Increasing of anaesthetic power by adding epinephrine. 

The solution of pharmocaine 1 : 36,000 gives a total anaesthesia of 
2': by adding to this solution a drop of epinephrine hydr. l/lOO for 
each c.c. of pharmocaine solution the anaesthetic power lasts for T. 

3® Local anaesthetic power of pharmocaine compared with that of 
Qlher local anaesthetics. 

A total anaesthesia of 4' has been obtained with a solution of 
cofiaine 1:1000 and with a solution of pharmocaine 1:32,000: in 
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these conditions the proportion between cocaine and pharmocaine 
is 1:32, 

A total local anaesthesia of 14' has been obtained with a solution 
of pantocaine 1 ;4000 and with a solution of pharmocaine 1 :$000: 
in these conditions the propoHion between pantocaine and pharmo- 
caincisl:2. '• 

A total local anaesthesia of 10' has been obtained with a solution 
of scurocaine 1 : 100 and with a solution of pharmocaine 1 : 16,000: 
in these conditions the proportion between scurocaine and pbarmo- 
caine is 1:160. 

The experiments made on legs of frogs with Turk’s method gave 
the same results. 

The M.L.D. by intravenous injection is mg. 3*5 per Kg., the 
M.L.D. subcutaneously is 40 mg. per Kg., the proportion between 
subcutaneous and intravenous M.L.D. is 11:1. 

Death is caused by paralysis of the medullary centres. 


DE LA Barreda, P., de Molina, A. F., and Jimenez Diaz, C, 
(Madrid). The chemical regulation of the blood-pressure. 
In 110 dogs anesthetized with morphine and phenobarbital, the 
increase of the blood-pressure following the electrical stimulation of 
the central end of the sectioned trunk of both vagi has been studied, 

Hypophysectomy, acute or chronic, nephrectomy, adrcnectomy, 
or liver exclusion, do not prevent the rise of the blood-pressure. 

TreUment with ergotamine, enough to produce the Dale reversal 
phenomenon, does not prevent the pressor response. Such response 
is abolished by section of the spinal cord between C. IV and C. VI. 

The mechanism of the pressor effect has been investigated in the 
following experiments: 

(а) Crossed circulations. 

(б) Injecring plasma of the dog taken during the maximum 
increase of the blood-pressure into another dog, 

(c) In dogs with separated circulation through the hindlegs main- 
tained with a perfusion system, with blood, plasma, or saline. 

The results indicate diat the increase of blood-pressure is product 
by liberation of a pressor substance existing in the blood taken 
during the said increase of blood-pressure. Such substance is pro- 
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duced only if the hindlegs are perfused with blood or plasma, but 
not when they are perfused with saline. The substance therefore is 
not produced only by the nervous action on the wall of the blood 
vessels. Its production requires the piyscnce of blood-plasma. 

Pharmacol^cal tests have shown that the pressor substance is 
not similar to the known sympathin. 

The volumetric effects have been taken into account. 

In order to test the role of the arterial wall in this phenomenon, 
the following experiments have been performed. With the whole 
arterial treeof three series each, ten dogs’ extracts have been prepared 
following a technique similar to that applied for preparing renin 
extracts of kidney. Renin has been prepared also from the kidneys 
of the same dogs, and hypertensinogen from its blood. 

The extracts of the arterial wall do not produce any increase of 
the blood-pressure, but a pressor effect is produced when they are 
incubated with hypertensinogen, in a similar manner to that observed 
with our renin. 

The pharmacological properties of the incubated arterial extracts 
are similar to the known properties of incubated renin plus hyper- 
tensinogen, including the potentiating effect of cocain. 

It is concluded that the arterial wall produced a substance not 
identical with adrenaline or sympathin, which, acting on a substract 
existing in the blood-plasma, behaves similarly to the hypertensin. 

The belief is put forward that renin is only a particular case of a 

general phenomenon originating in the whole of the vascular system. 

• 

Bourguignon, G., Humbert, R., Polonowski, M., ct Verne, 
J. (Paris). Triple contraction et triple chronaxie du muscle 
strid normal. Diffdrences histologiques et chimiques corre- 
spondantes. 

Deux d’entre nous avaient montrd en 1936 que le muscle strie 
normal donnait une double contraction ct qu’on trouvait deux 
chronaxies dont Tunc dtait la meme que celle du nerf et Tautre 80 a 
100 fois plus grande. 

• En rempla^ant rinscription au cylindre de Morey par I’inscription 
pitographique on retrouve la double contraction et souvent une 
contraction triple, aussi bien chez rHomme que chez le lapin. En 
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excitant et inscrivant isolenient tes faisceaux de rapidite differente, 
les temps pcrdus sent cn moyenne de 0,02 sec. pour faisceaux 
rapides, 0,04 sec. pour les faisceaux de rapidity moyenne et de 
0,06 sec. pour les faisceaux plus lents, et on trouve 3 chronaxies 
dont la plus petite est la meme que celle du nerf, la moyenne 10 fois 
plus grande et la plus grande 80 ^ 100 fois celle du nerV. 

Nous avons ensuite fait T^tude histologique et chimique des 
differents faisceaux preiev^ isolement dans le Jumeau interne chez 
le chien et chez le lapin. 

Chaque echantillon preleve, dont la chronaxie a et^ mesur^, est 
coupe transversalement en deux, pour Texamen histologique et 
t'examen chimique. 

Les faisceaux les plus rapides qui ont la plus petite chronaxie et le 
plus petit temps perdu sont les plus riches en phosphag^ne et les plus 
pauvres en sarcoplasma, les plus lents etant au contraire les plus 
pauvres en phosphagene et les plus riches en sarcoplasma. Les 
faisceaux de chronaxie moyenne viennent entre les deux. 

Au contraire les autres elements, phosphates acido-solublcs, 
orthophosphates, adenosine-triphosphate, cr^tine, n’ont aucune 
variation systematJque. 

La richesse en sarcoplasma a ete determine par la numeration des 
noyaux par champ et par unite de longueur de fibre. 

Voici un exemple de cette experience sur le lapin: 
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Le muscle stri6 normal est done bien compost de 3 sortes de 
faisceaux. 

It est permis de supposer que les faisceaux vifs sent les agents de 
la contraction clonique et les faisceaux lents ceux de la contractidn 
tonique. 
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Bovet, Daniel (Paris). Wrapentiqiie des 6tats de choc. 

La notion de choc recouvrc des etats cliniques d’etiologie tres vari^ 
dont Inexistence pose k rexp^rimcntateur un probl^me therapcutique 
d’une exceptionnclle importance, Uayant depuis 1937 {Bovet et 
Staubt 1937; ^ vet et Walthert, 1940) aborde par Tetude qui parais- 
sait le plus aisement accessible des chocs histaminiques et allergiques, 
il nous a paru tcntant d’en consid^rer d’aulres aspects encore. 

En mettant en oeuvre une technique {Noble et Collipj 1942) qui 
consiste k suivre Teffet des chutes repet^ d’un animal place a 
rinterieur d’un tambour circulaire toumant, nous avons constate 
{Bovet, Courvoisier, et Ducrot, 1947) que le choc traumatique du rat 
pouvait etre dans une large mesure prevenu par’rinjection d’un 
polym^re de synthese, la polyvinylpyrrolidone, dont Temploi a ele 
prdconise en 1943 par Hecht et Weese dans le traitement des grandes 
h^morragies. Dans des conditions ou Ton observe regulierement la 
mort des animaux temoins, il est possible d’assurer la survie defini- 
tive de tous les animaux traits preventivement par la polyvinyl- 
pyrrolidone; le produit exerce egalement un eflet curatif; la protec- 
tion persisle 72 heures et plxis, 

Au cours de recherches entreprises en vue d’elucider le mtonisme 
de cet effet {Bovet, Ducrot, et Courvoisier, 1947) nous avons constat^ 
I’activitd de plusieurs amides. Le N-N-diethylacetamide qui repre- 
sente un des termes les plus simples de la serie permet aussi de 
realiser vis-a-vis de certains chocs traumatiques une protection 
caracteristique. L’a-pyrrolidone, qui peut etre considere conjme un 
amide heterocyclique, manifeste egalement une certaine action; il 
parait possible d’attribuer k la prince de ce noyau dans la poly- 
vinylpyrrolidone une partie des efiets therapeutiques du polymfere. 

Buu-Hoi, Ng. Ph., Berger, M., Daudel, P., and Daudel, R, 
(Paris). Radio-active bromine as a means of deter mining the 
mechanism of action of a-bromo-a.jS./S-triphenyletiiylen 
(Y.59). 

a-Bromo-a,jS.j3-triphenylethylen (Y. 59) is a potent oestrogen, and 
i%now being used with success for the treatment of prostatic cancer 
in France. The fate of this compound in living animals has been 
studied upon mice by means of radio-active bromine as a convenient 
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tracer. Some a-bromo-a.jJ.jS-triarylethylcns which arc not oestro- 
genic or are only very feebly so, have also been studied by this 
method, and the results thus obtained are compared with those 
related to Y. 59. 

From these experiments, some conclusions bearing upon the 
mechanism of action of a-bromo-a{./S.j3-triphenyIethyI^;n and related 
compounds have been put forward and discussed. 


Chen, Ting-i and Tsai, Chiao (Nanking, China). The mecban- 
ism of hemostasis in peripheral vessels. 

In the present investigation the mechanism of hemostasis in artery, 
vein, and capillary was studied in rabbit, frog, and toad by cutting, 
puncturing, crushing or pressing the vessel and observing its change 
under the microscope or recording it photographically. It was found 
that the hemostasis of the smalt artery in the rabbit ear consisted 
of two phases. The initial phase was vaso-conslriction which is 
largely myogenic in nature because previous complete denervation 
of the ear vessels did not abolish the response. The constriction 
extended 1-1 -5 nun. above and below the point of mechanical 
injury. It lasted 7-10 min. but might continue to as long as 30-40 
min. The prolonged constriction may be due to the action of the 
vaso-constrictor substance liberated from the disintegrated platelets. 
Permanent arrest of bleeding depends upon the formation of a clot, 
the coagulation phase. In the dicumarolized rabbit the coagulation 
phase >wa5 absent so that rebleeding occurred aHer the constriction 
phase passed off. 

No constriction of the mesenteric capillaries of the rabbit and frog 
and tail capillaries of the tadpole in response to puncturing or press- 
ing was ever observed. The capillaries immediately closed at the 
point of injury primarily by the adhesion of its wall. If the wall did 
not adhere as a result of some incidental distracting force, bleeding 
took t^ace, which was checked by blood coagulation within 30-90 
seconds. 

In the marginal ear vein of the rabbit and the mesenteric venules 
of the frog and rabbit the formation of a platelet plug inside t^ 
vessel at the point of ii\jtiry was the most important mechanism of 
hemoHasts. The plug was formed before coagulation. It was small 
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at first and grew to a considerable size so as to form a white thrombus. 
The small platelet plug usually underwent fragmentation and washed 
away within 3-7 hours after the injury. However, if the plug was so 
large as to obstruct the entire lum^^of the vessel, recanalization 
occurred 24-48 hours after puncturing. Unobstructed flow was re- 
established within 3-4 days. The adhesive property characteristic 
of the capillary endothelium was also detectable in the small veins 
of the toad's mesentery and rabbit's ear, but its significance in 
hemostasis is not yet fully undertsood. 


CoNSOLAZio, W. V., Fisher, M. B., Pace, N., Pecora, L. J., 
Pnrs, G. C., and Behnke, A. R. (Bethesda, Maryland). 
The effects on man of prolonged exposure to high con- 
centrations of carbon dioxide. 

Exposure, for periods up to 72 hours in atmospheres of increased 
carbon dioxide concentration up to 5% and reduced oxygen con- 
centration as low as 12%, did not appreciably impair the physical 
condition and efiftciency of Naval personnel as evaluated by bio- 
chemical, physiological, and psychological tests. Minor symptoms 
of headache, nasal congestion, and dryness of the throat quickly 
disappeared when outside air was breathed. Compensatory physio- 
logic changes were increased ventilation and circulatory rates. 
Concentrations of carbon dioxide much above 5% are not well 
tolerated and this value appears to a limiting level for projpnged 
exposures. The test procedures yielded quantitative data on appreci- 
able numbers of men under conditions that have not previously been 
reported upon. 


Davidson, N., Leslie, L, and Waymouth, C. (London). 

The nudeoprotein content of fibroblasts in tissue culture. 
Fresh explants of the 12-day chick embryo heart in plasma clot in 
roller tubes contain 2’2-2-5 times as much ribonucleic add phos- 
phorus (RNAP) as deoxyribonucleic acid phosphorus (DNAP). 
When such cultures art incubated for 24-48 hours in Tyrode solution 
alone as much as 30% of both types of nucleic add may be lost. 
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The addition of growth promoting media at this stage is followed 
by a rise in RNAP. The changes in DNAP are much smaller and 
do not appear to keep pace with the changes in RNAP, so that a rise 
in the RNAPiDNAP ratio occurs, at any rate in the initial stages. 
In the course of the 24 hours following the addition of growth- 
promoting media, regular fluctuations in the RNAP IcVel may occur. 
The most obvious signs of ‘growth’ on naked-eye examination occur 
during the second 12 hours of this period. 


Fortuyn, J. D., and Jasper, H. H. (Montreal). Thalamic 
centers controlling rhythmic electrical activity of the cortex. 
Experiments on 25 cats were performed. Stimulation of the thalamus 
was performed by means of a Horsley-Clarke apparatus. Potentials 
were recorded from entire cortex including the medial surface and 
orbital surface by means of a 6<hannel Offner chrystograph and a 
triple trace cathode-ray oscillograph. Not investigated was the basal 
part of the temporal lobe. The generalized cortical potentials were 
recorded during stimulation of the midlinc and near the lamina 
medullaris interna. Special effects were obtained if midline stimula- 
lion was carried out near the anterior pole of the dorso-medial 
nucleus, just behind the anterior nuclear group and farther frontally 
between the right and left anlero-medial nucleus. Here general 
effects appeared on stimuli of low intensity. Bursts were initiated, 
starting in the frontal areas and successively appearing in more 
posterior parts of the cortex. Thus rhythmic potentials in the entire 
cortex were co-ordinated from a very restricted thalamic area, never 
more than 2 mm. in diameter. 

Stimulation in the rhythm of the bursts caused ‘driving’ of the 
cortex. Anterior parts were better controlled from here than pos- 
terior cortical areas, so that different types of respond could be 
discriminated. The types of response (ranging from well controlled 
to poorly controlled) could be imitated in one and the same area 
by varying the intensity of the stimulus. 

In several animals the form of the response obtained from 
stimulation of this restricted area became more complex. The most ' 
complex form was a wave-and-spike form, lasting more than 
200 msec, and appearing in a regular sequence at a stimulatiotf of 
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3 per second. Many features of the E.E.G. seen in petit mat could 
be innitated experimentally. 

These experiments suggest: (1) that the co-ordination of different 
cortical areas are dependent on ttialamic mechanisms; (2) that a 
similar co-ordination takes place under pathological conditions like 
petit mal. * 

The potential changes are not restricted to the cortex. Similar 
potentials could be recorded from the thalamus and caudate nucleus : 
large parts of the telencephalon take part in this phenomenon. 


GuimarAis^ J. a. (Porto). Contribution k I’^tude des ructions 
vasomotrices chez le chien surrdnalectomise. 

• 

Nous avons etudie, avec Lino Rodrigues, I’influence de la surrena- 
lectomie sur les effets vasculaires provoqu^ par Texcitation elec- 
trique du nerf splanchnique aussi bien que T influence de radrenaline 
et de rhormone cortico-surrenale sur les effets vasomoteurs dwlen- 
ch^ par Texcitation du splanchnique, chez le chien priv6 des glandes 
surrenales. Nous avons pu confirmer les observations de Eiiiot,' 
Seeker,^* ^ Armstrong, Cleghorn et ses coUaborateurs/ qui ont con- 
state que rintensite de la reponse a ^excitation electrique des nerfs 
sympathiques, apr^ surrenalectomie, diminue graduellement jusqu'a 
devenir presque nulle, a mesure qu'on repute les stimulations, ce qui 
a dte conteste par Haterius et Maison.^ Nous avons aussi remarque 
cette diminution, dont temoigne ia valeur de la pression arterielle, 
en excitant les nerfs splanchniques ou le tronc sympathique lofhbaire, 
et nous avons aussi constate que, meme dans Tetat final de I'insuffi- 
sance suriinale, Tinjection d*adr^naline provoquait encore la reac- 
tion hypertensive habituelle. L'etude des effets de Texcitation 
electrique des nerfs splanchniques, chez le chien totalement sur- 
renalectomi^, apris administration prealable dhdrenaline ou de 
f hormone cortico-surrenale (Percorten Ciba) nous a permis d’arriver 
aux lesuJtats suivants: {a) I’injection intraveineuse d’adienaline, en 
doses variant de 10 k 250 gs., faite dans le cours ou 4 la fin de la phase 
de diminution de feffet vasculaire provoque par rexdtation eiec- 
tpque des nerfs splanchniques, n'a pas nettement inffuenoe la reponse 
artehelle k une nouvelle excitation identique k ranterieure; dans m 
pefit nombre de cas, mais jamais k retat final de rinsuffisance 
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surr6oale» nous avons constati une augmentation 16gire et fiigaoe 
de la valeur de la pression art^rielle, tout & fait semblable k celle 
qu’on obtient chez un animal cn bon ^tat ct avant radministration 
de radrdnaline quand on fait st^\se une excitation du splanchnique, 
imm^atement apiis le retour de la pression sanguine it la valeur 
ant^rieure, d'une nouvelle excitation de mdme dur6e k de m£me 
intensity; (6) chez les chiens surr6nalectomis^ mais traits par 
Thormone corlico-surrdnale (Percorten Ciba, k la dose quotidienne 
de 1 A 2 mg. par Kg.), pr^ntantinitialementdesvaleurs tensionnelles 
normaks, Tefifet vasomoteur (kclenclk par Texcitation ^lectrique du 
neif splanchntque a diminu^ au fur et k mesure que nous avons 
rApdtA !*excitation du nerf, pareillement k ce que nous avions d^jA 
observe chez les animaux surrinalectomis6s non traits par Thormone 
corticosuiT^nale ; (c) chez les chiens surrenalectomis^ et inject^ avec 
rhormone cortico-surrinale, nous avons frdquemment observe que 
Tcxcitation ilectrique du nerf splanchnique, au lieu de Thypertension 
hatrituelJe, provoquait une hypotension qui r&istait A Tatropinisa- 
tion; (d) les rAsultats de rinfluence de radr^naline sur les ructions 
vasomotrices (kclencbees par la stimulation des nerfs splanchniques 
sont les memes aussi bienchez les chiens surr6nalectomis^ et traitAs 
par rhormone cortico-sun^nale que chez les animaux seulement 
surr6nalectomis^. 

' miiot,T.R../.PA>'5w/.31,20P(!904). Ibid. 49 . 38 (1914). " Seeker,).. 

J.FhysU99,mimT). > Seeker, J../. 94 . 259 (1938). Arm- 

strong, C. W. J., Cleghorn, R. A., Fowler. J. L. A., and McVicar, G. A., 

Fhysio(. 96 . 146 (1939). > Haterius, H. O.. ind Maison, G. L., EfKh- 

criMfiogy, 30. 520 (1942), 


Gutmann, £. (Prague). The recovery of muscle after immediate 
and ddayed rehmerratioo. 

The recovery of muscle indicated by muscle fibre size, muscle weight, 
onset, and degree of functional recovery has been studied after 
immediate reinnervation following crushing, delayed reinnervation 
achieved by repeated crushing of the nerve, immediate and delayed 
lehmervation after suturing the nerve. 

The spectrum of muscle ibre sizes in the M. extensor digit, of the 
rabbit and its changes during a period of denervation from 
months has been studied. In the normal muscle there is a nonx^ 
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distribution of fibre sizes with a tendency of larger fibres to occur 
more often in the periphery of the muscle* During denervation the 
distribution of muscle fibre sizes becomes irregular, there is a steady 
shift to the small diameters but sqp^e fibres, especially those in the 
periphery, retain a large diameter. At later stages fibre size becomes 
more uniform and no fibres of large diameter are left. During the 
first period of denervation weight decreases at a quicker rate than 
fibre size. 

After immediate reinnervation muscle fibre size is recovered to its 
initial size 5 months after crushing the peroneal nerve, i.e. 12 weeks 
after onset of functional recovery, i.e. of spreading of the toes. At 
the time of onset of functional recovery the mean diameter of the 
•muscle fibres is still about 55% of the control side. During the 
following 12 weeks a normal distribution of muscle fibre sizes is 
reconstituted and increase of intramuscular collagenous tissue is 
made reversible. 

By repeatedly crushing the peroneal nerve at monthly intervals 
periods of denervation from 1-8 months can be achieved. After a 
period of denervation of 6 to 8 months, onset of recovery of function 
is only slightly delayed. However, degree of recovery, expressed by 
the amplitude of the spreading of the toes becomes clearly worse. 
No normal degree of recovery is observed when reinnervation is 
delayed more than 6 months. Following delayed reinnervation the 
rate with which the amplitude of the spreading increases becomes 
progressively slower. 

Even after a period of denervation of 6 and 8 months ^re size 
increases almost to normal values following reinnervation, although 
the mean diameter of fibre sizes after a period of denervation of 
8 months is 32% of the control side. Considerable connective 
tissue increase due to denervation can be made reversible to a great 
extent by reinnervation. 

Recovery of muscle fibre size after delayed reinnervation following 
secondary suture achieved by cross unions of tibial into peroneal 
nerve is much less efficient than after delayed reinnervation following 
crushing. This is thought to be due to the shunting of nerve fibres 
which occurs after suturing the nerve. 

It appears that up to a period of 8 months of denervation the low 
degree of functional recovery following reinottvation is due in the 
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first place to deficient maturation of the nerve fibres in the peripheral 
nerve trunk and to deficient terminal connexions, to a lesser degree 
to the atrophy of the muscle fibres. Afier longer periods of atrophy 
recovery of muscle fibre size is giuch more deficient, the degree of 
muscle atrophy being then apparently the main factor responsible 
for the low degree of functional recovery. 


Kaulbersz, J., Patterson, T. L., Sandweiss, D. J., and 
Saltzstetn, H. C. (Detroit, Mich.). Urine extracts of 
th}TO]dectomized dogs and gastric secretion. 

Urogastrone prepared from dogs deprived of their thyroid gland was 
administered intravenously to gastric fistula and pouch dogs, in 
order to investigate its influence on the response of the stomach to 
histamine. Controls with histamine alone were made on each of the 
test days. 

Whereas urogastrone from normal dogs inhibited the total output 
of free HCI in 66% of experiments and the average diminution of 
the milliequivalents amounted to 25 7% as compared to controls, 
the reduction of gastric secretion produced by thyroidectomized 
dogs’ urine extract proved to be more extensive and decisive. In 28 
out of 37 studies or in 76% inhibition resulted and the average 
decrease of mE in per cent, as compared to controls rose to 51. 

There was some difference depending on the period of the double 
histamine experiment, in which the extract was injected. When 
admini^red in the first period, i.e. before the control, the inhibition 
occurred in 21 out of 23 experiments (in the remaining 2 no signi- 
ficant differences in both periods were noted) and the average mE 
of the total output of free HQ were reduced 59*8%. In 14 experi- 
ments, in whidi the controls preceded the extract administration 
(second period), 7 inhibitions, 1 stimulation were fo 4 nd and the 
differences in the remaining 6 were not significant, the average 
inhibition of HCI mE amounted to 42%. Thus, the ipjection of the 
extract prior to the control gave more striking results than the 
opposite sequence. 

Since our previous studies (5c/V/7ce, 102 , 530, 1945; Federation 
Proceedings^ 5 , No. 1, 54, 1946; Canad. Med, Assoc, Journ, 54 , 69, 
1946) showed that hypophysectomized dogs’ urine extract does not 
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inhibit gastric secretion after histamine injection in the majority of 
cases but rather increases the total output of free HCl, and that this 
difference is more pronounced when the extract administration 
precedes the control {Federation Proceedings^ 6, No, 1, 140, 1947), 
thus a comparison of the above Ik^gs indicates that the thyroid 
gland may "have some antagonistic function to the pituitary in 
regard to urogastrone production. 


Laki, KAlmAn (Budapest, Hungary). Transidoo of fibrinogen 
to fibrin. 

The clotting of fibrinogen depends on pH. At about pH 5, 1 fibrino- 
^gen does not clot at all. It can be shown, however, that thrombin 
plays its role even at this pH, because after a certain incubation 
period, depending on the quantity of thrombin, the reaction mixture 
clots immediately upon being neutralised, (K. Laki and W. F. H. M. 
Mommaerts, Nature, 156, 664 (1945)). Thrombin acts catalytically, 
its role is to alter fibrinogen molecules to be able to unite through 
some kind of bonds. Redox-potential measurements show that 
during the clotting, reducing groups are being formed. Fibrinogen 
can be prepared from oxalated cattle plasma which dots on addition 
of ninhydrin, formol, various quinones, catechol plus potato 
oxidase, too. The action of these substances depends not only on 
pH but greatly depends on the fibrinogen concentration. If the 
fibrinogen solution is not concentrated enough, though all these 
substances react with fibrinogen, no clot is formed. It Ras been 
found that the formation of fibrin by the action of thrombin involved 
the same groups as the formation of the clot brought about by the 
action of formol or quinone, and that these groups cannot be SH 
groups since fibrinogen does not contain free SH groups. All these 
substances lire known to react with amino-groups of proteins. At 
the optimal pH of their action neither formol nor quinone is ex- 
pected to react with other groups. Oot obtained by the action of 
quinone is red and its formation very likely involves the same 
mechanism as described by E. Fischer and H. Shrader {Ber, 43, 325 
41910)) in the case of quinone and ^ycine when hydroquinone k 
formed during the reaction. The experiments with formol and 
qfiinone strongly suggest that the amino-groups of fibrinogen take 
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part in the formation of fibrin, and that the role of thrombin is to 
form some groups on the fibrinogen molecules which can react with 
amincHgroups like formol or quinone. 

The procedure adopted to prepare thrombin for these experiments 
leads to preparations always conlaining copper and having usually 
a l^ue colour. The copper is bound to ^obulin. All these thrombin 
preparations colorize catechol and oxidize paraphenylendiamine. 
Though the oxidizing capacity is low compared with other oxidizing 
copper proteins, its oxidizing ability is in correlation with its clotting 
activity. The more active a preparation is as a clotting agent the 
more active it is as an oxidase. 

Martini, E. and GuALTiERom, T, (Milano). Two areas of the 
cerebral cortex which are appar^tly indepeodent of the 
dkncefdialic center. 

Alter the passage of interrupted current (280 H) through the 
dienoephaloo a condition similar to narcosis and the suspension of 
electrical activity in the dilferent parts of the C.N.S. is observed.' 
When the same cunent is applied transversaliy to the spinal cord, the 
electrical activity of the caudal part stops, but only if the cord is still 
connected with the tnink of the brain. 

Alter the destruction of a zone situated dorsally to the mammillaiy 
body it is no more possible to obtain the inhibition of the spontane* 
ous medullary electrical activity by means of passage of square 
cunent.<^ 

In the cerebellum analogous phenomena may be observed.’ An 
inhibition of the spontaneous cerebellar electrical activity may be 
obtained either by passage of a interrupted current through a deter- 
mined zone of the cerebellar cortex, or by passage of the same cur- 
rent through the diencephalic'-meseocephalic zone. 

AAer a transv^sal section of the brain stem at level of the upper 
part of the pons, it is no more possible to inhibit the cerebellar 
dectrical activity. 

Tbe application of the current to limited areas of the cerebral 
cortex, aiW tbe well-known manifestations of tbe convulsive activity, 
leads to a temporary inhibition of tbe electrical activity which may 
not be limited to the area invested by the current, but it extoids lo 
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the rest of the cortex and to the other hemisphere/ Nevertheless, 
in the cat, a zone corresponding to the frontal pole is not inhibited 
by the application of the current to the diencephalon. In this case 
wide and regular waves 10 H frequent are observed while the remain- 
ing of the cortex is electrically silen!. *If the current is applied directly 
to this zonffy the electrical activity is inhibited neither in this same 
zone, nor in the other cortical sectors. It looks as if this part of the 
cortex were independent from the diencephalic center of inhibition. 

A cortical area with analogous characteristics has been shown in 
the occipital lobe of the dog involving apparently all the cortical 
visual area. 

^ Guatlierotti, T.. Martini, E., and Marzorati, A., P/Iugers Archiv. 246, 351 
(1942), * Martini, E., Gualtierotti, T., and Marzorati, A., Pfiugers Archh. 

246, 585 (1943). ^ Martini, E., Gualtierotti, T., and Marzorati, A., Soli. Soc. 

It. Biol Sper. 21 (1944). * Gualtierotti, T., Martini, E., and Marzorati, A., 

Boll Soc, It. Biol Sper. 21 (1944). 


MrroLO, Michele (Bari, Italy), d-a-amino-add oxidase in 
central nerroos system. 

Krebs {Biochem. Journ. 29, 1620, 1951 (1935)) found that extracts of 
rat brain, tested on dZ-alanine, do not contain measurable amounts 
of d-amino-acid oxidase. According to WeiUMalherbe {Biochem. 
Journ. 30, 665 (1936)), an aqueous extract (but not slices) of brain 
(ox) is capable of oxidizing only one tAamino-acid, d(-)glutamic acid, 
in presence of d-glutamic acid oxidase, different from the usual 
d-amino-acid oxidase. , 

I made a systematic investigation on d-amino-acid oxidase in 
central nervous system, as scarcely studied by Krebs on brain 
extracts of only one animal spedes (the rat). I took as a measure 
of oxidative deamination the ammonia production, using aqueous 
extracts of various sections of the central nervous system of different 
animal sp&ies; the extracts contain only d*, but not /-amino-add 
oxidase {Krebs). As a substrate I used <tf-alanme (Merdc) or d^pheny- 
lalanine {Mercky^ arsenite was added to the system, as it, althou^ 
does not inhibit the I- and d-amino-add oxidase activity (A>ehj, 
^Zeitschr. f. physiol. Chem.y 21$, 157 (1933)), fixes ammonia (oppos- 
ing to the synthesis of glutamine) and inhibits any further oxidation 
of the a-keto-add. 
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Portions of tbe central nervous system (300-S00 mg.), taken 
immediately after killing (bleeding) the animal, were cut, washed, 
and minced in a centrifuge tube cooled with ice, in presence of 
quartz sand; the ‘brei’ was extracted with H,0 for 15-20 mins.; it 
was centrifuged and filtered. ' IfVo tests were prepared for each 
experiment: (o) 2 ml. extract +1 ml. arsenite (end-ebneentration 
0*005 M)+l mi, HjO; (b) 2 ml. extracl+l ml, arsenite+l ml. 
amino-acid (end-concentration 0-0125 M), air at 38“ with shaking 
from time to time. After 120 mins. 0-5 ml. of 10 % trichloracetic 
acid was added in order to stop the reaction, and it was centrifuged ; 
the liquid was made alkaline with 1*5 ml. saturated solution of 
barium hydroxide, and ammonia liberated (at 40-50“) was driven 
over by a COj- and ammonia-free air current (by suction pump, for 
15 mins.) into a known volume of N/200 H,S 04 ; the residua! acidity 
was titrated iodometrically. 

It was found that in some sections of the central nervous system 
(particularly brain gray matter) of toad, hen, guinea pig, rabbit, 
allnno rat, dog, but especially cock, ^/-amino-acid oxidase is present 
(although not in high concentration as in liver or kidney); on the 
contrary the enzyme is missing in other sections of the central ner- 
vous system of the same animal species, f/-amino-acid oxidase is not 
present in the central nervous system of green-bird, duck, and cat. 


Mommaerts, W. F. H. M. (Beirut, Lebanon). Interactioiis 
between myosin and adenosin triphosphate. 

Whereas it is increasingly believed that the primary energy yielding 
reaction in muscular activity is the splitting of adenosintriphosphate 
(ATP) by myosin— ATPase, it has been shown by the author and 
Seraidanan^ that such a reaction cannot occur in contracting muscle 
at the required speed. 

This result does not exclude the possibility that interactions be- 
tween myosin and ATP, other than the splitting of the latter substance 
by the former, may occur and may be the cause of contraction. That 
ATP exerts physical effects upon myosin has been shown by Szent- 
GydrgyL* 

The present paper gives an account of investigations on die natifte 
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of such reactions, as an exMiple of which the decrease of the visco- 
sity of actomyosin solutions upon addition of ATP was selected. 

It was found that this reaction is promoted by Mg- and counter- 
acted by Ca- ions, whereas the activity of myosin-ATPase is affected 
by these ions in exactly the opposite sense. 

It was further found that the effect of ATP can be imitated, be it 
under more special conditions, by substances related to ATP, but 
not enzymatically hydrolyzed by myosin. 

Finally it was found that the effect of ATP takes place also when 
the en^matical activity of the myosin has been destroyed. 

From these experiments it is concluded that the physical changes 
induced in the myosin molecule by ATP have nothing to do with 
tjie hydrolysis of ATP by ATPase present in myosin preparations. 
It is supposed that the type of interactions between ATP and myoan 
investigated in this study form the primary event in muscular 
contraction. 

Publications will be submitted to iht Journal of General Physiology. 

• Mommaerts, F. H. M., and Seraidahan, Krikor, Journ. Gen. Physiol., 
1947, May issue. ^ Szent-Gydrgyi, A., Acta Physiol. Scand. 9, Suppl. 25 
(1945). 

Pae5, Eurico (Lisbon). Chemical mediators as promotiiig 
agents of the origin of heart-rhythm. 

Demoor and Rijiant demonstrated that extracts of nodal tissue 
(Keith-Flack nodes, Aschoff-Tawara centers, His’ fasciculus, Pur- 
kinje’s net), both aqueous and alcoholic, are capable of inducing 
regular rhythm in a heart fragment in which only rare twitchings, 
uneven intensity and frequency, have been observed. The ‘Wild 
activity’ of the myocardium is changed into ‘Rhythmical auto- 
matism’ under the influence of the nodal tissue. 

The extracts of nodal tissue when heated (60® C.) lose their 
rhythm-inducing capacity. 

Demoor and Rijiant interpret these facts in suggesting that in the 
extracts of nodal tissue, rhythm-inducing substances actives exist; 
Haberlandt states that in Batrachia the Herzhormon exists and 
Z^aardemaker suggests that the active substance of the heart 
rhythm is the automatine, brought about by the influence of potas- 
siufh and other radioactive bodies, from the automatinogkne existing 
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throughout the body and conveyed by the blood into the heart, 
where it accumulates chiefly in the nodal tissue. However, Bacq and 
his co-workers are not in agreement with the aforementioned. 

My experiments confirmed results obtained by Demoor and iUjkmt 
and, furthermore, I observed {be following facts: 

1. The nodal extracts, ‘inactivated’ through heat (60° C) may 
recover their rhythnvindudng properties, by subsequent addition 
of acetylcholine and adrenaline; 

2. Acetylcholine and adrenaline, alone, i.e. without any ’ioac< 
tivated* nodal extract), have no rhythmical power whatsoever; 

I interpreted these facts concluding that, in the ‘inactivated’ 
extracts, a substance exists (not self-rhythm-inducing) — called by me 
pre-rhythmina and which, when under the action of acetylcholine and 
adrenaline, becomes a rhythm-inducing substance— called by me 
rhythmina. 

On the other hand, and according to Loewi’s theory of the chemi- 
cal mediators, to-day universally accepted, the nerves as they are 
known, act through chemical substances which are released at their 
extremities, the pneumogastric releasing the Vagusstoffy identified 
presently as acetylcholine and the sympathetic nerves yielding 
adrenaline. 

One may be led to think, afier considering the above, that in the 
existing body, the Vagusstoff (acetylcholine) in the presence of the 
sympathetic substance (adrenaline), might act upon the pre-rhythmina 
(main characteristic substance of the nodal tissue), which might 
transform it into a rhythm-inducing substance. Moreover, the 
frequency of the heart-rhythm would depend at all times on the 
relation to the acetylcholine-adrenaline, in action. 

Therefore, accepting this hypothesis as a conception of the genesis 
of the heart-rhydim, the reconciliation of the ‘myogenist* and 
‘neurogenist’ theories would result 

Parrott, J-L., Gabe, M., et Herrault, A. (Paris). Intoxkatioii 
algiiS dn Cohaye par admiiiistratkHi gastriqne dTifa tamin e 
Mtk 00 aasod6e k It pntresdoe. 

L’administration d’histamine au Cobaye par vote gastrique n’est 
suivie dassiquemoit que de manifestations trte discrHes (Melkmbyy 
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Koessler, et Hanke); ce fait est attribu^ k la destruction de 
rhistamine par rhistaminase intestinale. Cependant, certaines con- 
statations incitent k attribuer un role pathog^ne a rhistamine intes- 
tinale {Akerblom, Legroux et coUaborateurs), Nous avons pense que 
I'histaminase intestinale pouvait dansVe cas etre inhibee par une 
diamine, prov&nant, en meme temps que rhistamine, de raction 
d6carboxylante de certains microbes. Nous avons done etudie, sur 
Ic Cobaye, les effets de I’histamine introduite par sonde oeso- 
phagienne, i la suite de radministration de putrescine par la meme 
voie; il nous a fallu determiner au prealable la toxicite des deux 
substances administrees isoiement: 


Toxiciti du dichlorhydrate d^histamine par voie gastrique 




Dose en 
mg.jkg. 

Nombre d* animaux 

Nombre de marts 

Pourcentage de marts 

100 ! 

10 

1 i 

10 


10 

3 

30 

300 

10 

6 

60 

400 

10 

8 

80 


Toxiciti du dichlorhydrate de putrescine par voie gastrique 


Dose en 
mg.jkg. 

Nombre d' animaux 

Nombre de marts 

Pourcentage de marts 

800 

4 

0 

0 

1000 

6 

0 

0 

1200 

10 

6 

60 , 

1500 

6 

6 

100 


Toxicit^ combinie de rhistamine et de la putrescine 


Dose en 
mg.jkg. 
Histamine 

^Putrescine 

Nombre 
d*animaux ' 

Nombre de 
marts 

Pourcentage de 
marts 

IS 

75 

8 

0 

0 

20 

100 

6 

0 

0 

25 

125 


0 

0 

30 

150 


6 

60 

. 35 

175 


9 

90 


Ubs animaux ayant re^u rhistamine seule k dose suffisanun^t 
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devee meurent cn 3-4 hcurts, L'cxamen histologique montre une 
congestion intense des viscires, des Erosions saignantes de la 
muqueuse gastrique, souvent des perforations. Chez les animaux 
intoxiqu^s par la putrescine sei^e la mort est plus tardive; & Texamen 
histologique on constate une st^tose massive du foie et des l^ions 
d*alvioUte aigue du poumon, mais jamais d'^rosion ^trique ni de 
congestion viscirale. Administrte aprfes putrescine, Thistamine 
determine, dans les monies dclais, des lesions identiques k celles 
qu'elle provoque k des doses 5 ou 6 fois plus fortes lorsqu’elle cst 
seule. 


Patterson, T. L., Kaulbersz, J., Sandweiss, D. J., and 
Saltzstein, H. C. (Detroit, Mich.). Gastric secretoi^ 
effects of orogastrone and enterogastrone from hypophysec- 
tomized dogs. 

In a series of experiments on partially endocrinectomized animals 
to determine the possible origin and influence of urogastrone, a 
gastric secretory depressant obtained from urine {Science, 102, 530 
(1945); Proc. Can. Physiol. Soc. (1945), page 15; Can. Med. Assoc. 
Journ. 54 , 69 (1946); Federation Proceedings, 5 , No. 1, 54 (1946); 
ibid. 6, No. 1, 140 (1947)), the question arose as to the effects of 
urogastrone and enterogastrone prepared from hypophysectomized 
dogs on gastric secretion. 

The hypophyses were removed from six normal female dogs by 
the transtemporal ntethod which was substituted for the transbuccal 
procedure employed in our previous studies. After collecting suffi- 
cient urine for the preparation of urogastrone, the animals were 
sacrificed and enterogastrone was prepared from the mucosa of the 
small intestine. Both urogastrone and enterogastrone were then 
tested separately by the intravenous route for their gastric secretory 
dq>re8$ant effects on Heidenhain pouch and gastric fistula dogs 
using histamine diphosphate in doses of 0*5 to 1 mg. as the gastric 
secretory stimulant. 

The extract prepaid from the small intestine (enterogastrone) 
demonstrated the typical inhibition of gastric secretion in nearly all 
of the stinlies, whereas the extract made from the urine of the same 
animals (urogastrone) stimulated gastric secretion in 60 % of Ithe 
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experiments and inhibited the secretion in only 27 %. In the remain- 
ing 13 % of the studies there was no signiheant change. 

This increase in the gastric secretion which occurred in the 
majority of cases resulting from the ^ministration of urogastrone 
obtained from hypophysectomized animals may suggest that with 
a disturbance *m the pituitary gland, factors come into greater play 
that augment the action of gastric secretory stimulants, thus con- 
tributing to peptic ulcer formation. 

Reiss, M., and Rees, D. S. (Bristol). Brain metabolism and 
pituitary. 

The hexokinase activity of brain suspensions of hypophysectomized 
rits is about 25% higher than that of brain suspensions of normal 
control rats. After adrenalectomy, too, the hexokinase activity is 
considerably increased. 

The anaerobic glycolysis of tissue slices of the grey substance is 
increased by 25-40 % after hypophysectomy and can be reduced 
again by treatment with corticotrophic hormone. The oxygen con- 
sumption of brain slices is, in contrast to other organs, only incon- 
siderably decreased after hypophysectomy. 

The vitamin ‘C’ content of the brain is decreased by 30-70% 
after hypophysectomy. 

Sawaya, Paulo (S5o Paulo, Brazil). Metabolism of the Lung- 
fish, Lepldosiren paradoxa and the Limbless-ampl^bian, 
Typhionectes compressicauda. 

Active air-breathing fish {Dipnoi^Lepidosiren pradoxa^ 86 grs. 
weight) and Limbless-amphibian (Gymnophiona-rypA/ortec/es com- 
presstcauda, 138 and 64 grs.) were tested in a new respirometer to 
determine tl^ respiratory metabolism. Both animals live in the 
neotropical freshwaters where they are occasionally or regularly 
exposed to oxygen deficiency. Their organs for respiration in water 
are poor structures: in L paradoxa the gills are reduced and seem 
inadequate to respiration, and T. compressicauda has no special 
oigan for aquatic respiration, but the skin. Notwithstanding, both 
animals are unable to live exclusively in water or air. The animals 
wei^ kept without food, and during the period of observation 
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(2-8 hours) they were confined to the metabolism chamber in 750 ml* 
of tap-water. One or two hours later while they lay quietly on the 
bottom, the chamber was tightly closed. Sometimes the animals 
moved only to breathe. Samples of water and air were withdrawn 
before and afler the experiments; water by syphoning and air by one 
tube connecting the chamber with the Haldane analyser. The results 
indicate that the fish and the amphibian use very little of the oxygen 
dissolved in water {L.p. 0100-0'475 and T.c, 0*044-1 062 ml. per 
hour). Air is the principal source of oxygen supply, the fish con- 
suming 5’099-6’175 and the amphibian 3'300-10'950 ml. per hour. 
More CX>s is released in water than in air by the Typhlooectes 
(I *350-4-050 in water and 0*950-3*750 ml./h. in air) and the contrary 
occurs with the fish (0* 100-1*220 in water and 0*700-1*950 ml./h. in 
air). These results confirm the effectiveness of the amphibian skin 
for COs excretion. R.Q. of the fish remains between 0*1 and 0*3, 
and that of amphibian between 0*4 and 0*8. Mineral contents of 
water were determined before and after each experiment. In both 
cases only increasing of Ca is significant (12 %). !t is interesting to 
observe that the traces of iron determined in tap-water (0*31 mg. 
per liter) disappeared very quickly after the animals were placed in it. 
The results of several determinations indicate; (1) paradoxa and 
T. compressicauda depend on oxygen supply of water and air; 
(2) Both have chiefly aerial respiration, but are unable to live 
indefinitely in air; (3) In the case of Typhlonectes the skin is the 
principal organ for CO| excretion; (4) Absorption of oxygen dis- 
soIve<hin water corresponds to 1-8 % (case of the fish) and 1-6 % 
(case of the Amphibian) of the absorption of the gas taken from the 
air. 


Tank 6, B. (Debrecen, Hungary). Phospboryladt^ in omscle. 
The components of the phosphorylating system glycogKi 4* inorganic 
phosphate 4 - pigeon muscle were studied. The phosphorylating 
activity of fresh muscle minoe is fully retained in the muscle powder 
prepared from it with alcohol and ether. The phosphorylation of 
the washed powder can be restored either (a) by adding boiled 
e^oract of powder or (b) by adding Mg., cozymase, and adenylic 
acid (AP) yet there is the pronounced difference that the esterilled 
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mg. P (in 2'5 ml. total volume 0*25 gm. powder, washed, incubation 
1 hour, room temperature) is decreased, e.g. from 4*4 to 3*6 in (a), 
but from 4*3 to 1*3 in {b) on addition of ra./50 NaF. 

In order to explain this difference,^ possible factors the boiled 
extract might contain besides cozymase, Mg. and AP were investi- 
gated. As shown by earlier experiments {TankOj Ber. Ges. Physiol, 
131, 239 (1942); ibid. 134, 185 (1943), 'heat stable" enzyme proteins 
were not involved nor were simple inorganic ions. The resistance to 
NaF was not attained by addition of ATP in amounts equivalent to 
the AP found to be optimal in (b) without NaF. Oxaloacetate or 
pyruvate added together with fructosediphosphate yielded a phos- 
phorylation resistant to NaF like system (<?), none of these com- 
pounds were found in the boiled extract however or at least by far 
not in such amounts that proved to be necessary in model experi- 
ments. 

Further investigations revealed that P-creatine takes no part in 
system (c). Increasing the ATP to 400 % over the equivalent AP 
sufficient in (b) without NaF, however, led to a phosphorylation 
resistant to NaF. The problem was approached from the prepara- 
tive side too: working up the boiled extract the labile P— which 
according to Kiessling*s method appeared to be Cori-ester— was 
found and identified as ATP in the sparingly soluble Ba-salt. It may 
be pointed out that Lohrmnn's observations seemed to exclude in 
advance the occurrence of ATP in the boiled extract. 

To sec if there are any other factors included in (a) the cozymase 
Mg., AP and ATP content of the boiled extract was carefully^eter- 
mined. These components employed in the same amounts in model 
experiments qualitatively and almost quantitatively explained the 
behaviour of (o). The sensitiveness to NaF of the system without 
ATP may so be attributed to the known fact that the reaction 
ADP^ ATP needs no Mg whilst the reaction AP^ADP does and so 
in concentrations of NaF employed here only the former works. 
This was corroborated by substituting ADP for ATP with the same 
success. Yet the findings with oxaloacetate or pyruvate and fructose- 
diphosphate (see above), seem to await explanation. 
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Wu Hsien, and Chou Chi-yuan (Peiping). Relative rates of 
denaturation of egg albumin by aliphatic alcohols. 

Under constant temperature (25° C.), pH (10-5) and ionic strength 
(0‘1-M borate buifer), the rjftw of denaturation of egg albumin by 
methyl, ethyl, n-propyl and n-butyl alcohols increase at first slowly 
with increasing alcohol concentration, then sharply with further 
increase. The turning points for the four alcohols are approximately 
at 33, 22, U, and 5-5 volume % respectively. 

Measured by the molal concentration of alcohol which will bring 
about 50 % denaturation of albumin (0*5 %) in one hour under the 
above-mentioned conditions, the relative denaturing powers of 
methyl, ethyl, n-propyl and n-butyl alcohols are approximately in 
the ratio of 1, 2, 6, and 15. 

The initial rate of denaturation of albumin (0*5 %) by ethyl 
alcohol (26 %) at 30° C. is 20 times that at 20° C. This high tempera- 
ture coefficient indicates that the mechanism of denaturation of 
albumin by alcohols is different from that of ordinary chemical 
reactions in solution. 

The increase in denaturing power of aliphatic alcohols with length 
of C-chain suggests that the volume of the alcohol molecule is an 
important factor in denaturation. According to the theory advanced 
by one of us {Chin. J. PhysioL 5, 321 (1931)), denaturation is dis- 
organization of the natural protein molecule. The alcohol molecule, 
by virtue of its hydroxyl group, is attracted by the polar groups, and 
penetr^.tes between the folds of the albumin molecule. This penetra- 
tion causes, by disruption of the secondary valence bonds, dis- 
organization of the albumin molecule, and the larger the size of the 
alcohol molecule the greater is the disruptive effect. 


SoMCXiYi, J. C. (Wolhusen, Switzerland). On plant-substaoces 
inhibitiiig die oxidation of ascorldc acid. 

According to previous publkations, ^ the oxidation of ascorbic 
acid in unfiltrated orange- or lemon-juice is slower than in filtrate^. 
We suggested that the filter-rest of plant juice contains substances, 
whidi inhibit the oxidation of ascorbic acid. Also our own obseiva- 
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tioDS ^ ’ about the loss of ascorbic acid during the drying process of 
different fruits and vegetables point to the existence of such plant 
substances. 

At first a method was worked out wMi made it possible to 
determine the activity of these plant4ubstanoes with a rather good 
accuracy. We prepared pulverized concentrates^-called substance 
B'— from the filter-rest of different plants and their activity was 
defined. 

Substance of lemons is the most active of all plant substances 
which were investigated. In a concentration of 6% it completely 
inhibits— under the described experimental conditions— the oxida- 
tion of ascorbic acid during 90 minutes. 

^ In order to define the contents of the protective substances in 
different plants these were expressed in units. One unit is one- 
hundredth part of this amount of plant-substance, which com- 
pletely inhibits for 60 minutes the oxidation of an ascorbic acid 
solution of IS mg.% after addition of ascorbic-oxydase (extract of 
white cabbage) of defined activity at pH 6 and maintained at 39'’ C. 

Hitherto are determined in thirty plants the contents of protective 
substances and simultaneously the total capacity of oxidation. That 
was determined by the speed of the oxidation of ascorbic acid, 
i.e. we defined the amount of vitamin C, which was oxidized in a 
minute. 

The loss of vitamin C during the drying process can only be 
explained in regard to the contents of protective substance as well 
as to the oxidizing capacity of the same plants. These protective 
substances have in any case a primary importance for the loss of 
ascorbic add during the drying process. It seems to be possible to 
express the amount of protective substaiK:e and the total oxidizing 
capadty by one single factor and so characterize the value of the 
plant as a vitamin C carrier. 

After we (letermined the contents of the protective substances of 
the oxydases and of vitamin C as well as the loss of ascorbic add 
during the drying in the different plants, it was interesting to investi- 
gate also the change of all these factors during the ripening-, storage- 
ajid cooking-processes. It was found that the contents of ascorbic 
add and of substance B' increased in tomatoes during the ripening- 
prdeess and at the same time diminished the oxidizing capadty. 
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Therefore the loss of ascorbic acid also diminishes during drying 
process. 

The importance of these protective substances for the oxidation 
of ascorbic acid is discussed in detail. 

* Vittc and Coustou, BuU. Trav, Soc. Pharmac. (Bordeaux) 80, 114 (1942). 

* Suroheckcr, R. and Buchholz, E., Z. Unters. Lebensm. 83, 122 (1942). 

* Somogyi, 1. C., Helv. Physiol. Acta. 2, 269 (1944). * Somogyi, J. C. 

He/v. Physiol. Acta. I, C 50 (1943). * Zsch. f. Vitaminf. 16, 134 (1945). 


CoMENGE, M. (Madrid). On the meUboIism of Bombyx Mori, L. 
By means of the parallel analysis of the leaf of Morus alba and of the 
silkworm at the end of each instar, taking into account the residual 
leaf and the excrements, we have succeeded in establishing the 
metabolism of proteins, carbohydrates and fats in all the instars and 
the pupa and imago, both before and after copulation. These data 
have enabled us to reach the following conclusions: 

1. The voracity of the larva ^ ^reat 

on hatching (V = 8); becomes progressively smaller up to the fourth 
instar (V = 1-8); and increases again from this lime until the spin- 
ning period, while still remaining lower than at hatching (V = 3-9). 

2. The curve representing the weight of the larva is approximately 
logarithmic in respect of the time. 

3. The metabolism of water and that of all dry material arc com- 
plemefttary, always very intense, although from the second instar 
onwards a slight diminution in weight is noticeable, which becomes 
more evident during the period from the fourth to the fifth instars. 
The weight curve falls from this time and continues its descent until 
the death of the insect. 

4. In the period of pupation the metabolism of d^ matter pro- 
voked by metamorphosis is in accord with the patteni of economy 
during the fast. 

5. The transformation of the pupa into a male imago requires the 
'metabolizing of a greater quantity of dry matter than the pupa- 
female imago transformation. 

6. Metabolism of dry matter decreases in the female and increases 
In the male during copulation. 
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I . The elimioatioa of water in the act of copulation is extra- 
ordinary in the male (5 9 gr. per 1,000 larvae), 

8. Carbohydrates are the energy-producing foods most immedi- 
ately utilized by the silkworm. Bombyx mori, L. digests cellulose. 

9. The larva of Bombyx mori, L. synthesizes fats from the fourth 
instar onwarfls, forming the energy reserve of the pupa. 

10. The intensive assimilation of protein during the first four 
instars (1st instar — 80-3%; 2nd 718%; 3rd = 65*7%; 
4th = 661%) changes into an active metabolism of protein at the 
fifth instar, with a notable decrease in protein assimilation (7%). 

II. The fourth instar marks a coincidence of minima in the 
centesimal composition of the silkworm. For carbohydrates and 
^h the minimum occurs in the fifth instar. 

12. The composition of the mulberry leaf is not correlated with 
that of the silkworm which feeds exclusively upon it. 


Santos Ruiz, A., and Lucas Gallego, J. (Madrid). Observa- 
tions on the production of specific ^roteinases’ in the 
organism. 

The Abderhalden reaction of defensive ‘proteinases* permits the 
diagnosis and location of cancer, as well as of its recurrence and 
metastasis. Its importance in proving the cure of cancer is evident. 
Precision in the diagnosis of cancer, anatomically and pathologically, 
can be achieved in the initial stage. 

The existence of other tumoral and infectious diseases (e.g. 
lymphogranuloma) can be diagnosed by the specific 'proteinase’ 
technique. 

Experiments carried out on rabbits injected with diphtheria toxin 
and 'anatoxin’ confirm the appearance of specific defensive 'pro- 
teinases’. Tests with live diphtheria bacilli demonstrate the produc- 
tion of defensive enzymes which disintegrate the substrata of bacillus 
and toxin; those with dead diphtheria bacilli act only on the bacillus 
substratum; and those with diptheria toxin only hydrolyse the toxin 
substratum. The secretion of defensive enzymes is maintained until 
cure of the condition, notwithstanding treatnoent or vaccination 
with 'anatoxin’. Cases in which the intensity of the reaction is low 
areHhose which follow the gravest course, since the defensive capacity 
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of the organism is diminished. The reverse happens when the 
reaction is intense. The production of specific enzymes is more 
rapid for the proteins of bacilli than for those of toxin. 

Suprarenal bypofunction induced by the experimental extirpation 
of one or both suprarenal capsules in the cat does not give rise to the 
formation of specific defensive enzymes. SuprarenalHiypofunction 
caused by the trituration in situ of one or both suprarenal capsules, 
the animal retaining remnants of destroyed chromafiinic tissue, 
causes the production of defensive enzymes in the urine. Suprarenal 
hyperfunction produced experimentally by parenteral administration 
of cortical hormone or of adrenalin does not bring about the forma- 
tion of defensive enzymes in the cat. Cortical hormones administered 
parenterally to animals which have given a positive result afier 
bisuprarenotomy with trituration in situ favour the negativity of the 
Abderhalden reaction. In animals deprived of the suprarenal cap- 
sules the administration of foreign albumens (e.g. milk) causes the 
production of defensive enzymes, but of non-specific characteristics. 
Parenteral administration of albumens obtained from the suprarenal 
capsules of animals of the same or different species gives rise to the 
appearance of defensive enzymes. The technique of demonstrating 
the presence of defensive enzymes in the urine does not allow the 
diagnosis, in the cat, of the hormonal alteration of the suprarenal 
capsules. 

SANTtjs Ruiz, A., and Lucas Gallego, J. (Madrid). Some 
results relatlTe to physiological and pathological variatioiis 
in the glotathioiie level in blood. 

The glutathione in blood has been measured by the Binet- Weller 
technique modified by A. Santos Ruiz and M. Rollant. 

The variations in glutathionaemia in experimental anoxia, cancer, 
lymphogranuloma, and other hyperplastic, parasitic, and inflam- 
matory conditions, as well as in tuberculosis and syphilis, have been 
studied and the following conclusions reached. 

Animals submitted to the action of coal gas show a change in 
whidi the G-SH increases, GS-SG falls, ai|d GST remains invariable. 
In animals poisoned with CO|, the G-SH showed no constancy in 
Its variations, while the GS-SG and the total glutathione (OT) 
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increased in the majority of cases. At the eqd of the coma the hgures 
returned to normal. In an atmosphere of nitrogen there is, at the 
peak of asphyxiation, a rise in the total glutathione and the GS-SG, 
with a less marked increase in G*SH.» 

In the tom hlood of untreated cancer patients the GS-SG and 
GT decrease and G^SH increases. In some cases the GS<SG is nil. 
There appear to exist an inverse relation between the decrease of 
GT and GS-SG and the gravity of prognosis, and a direct relation 
with the increase of G*SH. In the total blood of cancer patients 
treated with favourable results GT and GS-SG increase and G-SH 
decreases. Radiotherapy raises the figure for GS-SG in 100% of 
cases and for GT in 63%. No modifications of the GT and its 
fractions in relation to the variety of the tissue irradiated were 
apparent. The quotient of the difference between the figures for 
G-SH, before and after treatment, and the difference between the 
corresponding figures for GS-SG we call the glutathione factor. 
Quotients above 1-50 imply grave prognosis and lower figures 
favourable prognosis. 

Sufferers from lymphogranulomatosis and similar conditions give 
analogous conclusions. 

In pulmonary tuberculosis the GT is diminished in 80% of cases, 
GS-8G in 56*6%, and G-SH in 60%. An increase in GT and 
GS-SG occurs in serious forms. When pleurisy is present the figures ' 
are lower than those observed in tuberculosis without pleurisy; 
similarly G-SH decreases in articular and peritoneal inflammatory 
conditions. 

In syphilitics the GT falls in S*3% of cases; the oxidised form in 
20%; and the reduced form in 96%. The diminution of GT is in 
direct ratio to the intensity of the serological reaction. The gluta- 
thione and its fractions, particularly the oxidised form, decrease in 
serum. 


Sols, A., and Ponz, F. (Barcelona). A new method for the study 
of intestiiial absorption. 

Ah original method for the study of intestinal absorption in vivo is 
pre^nted. Technically it consists in connecting a portion of intes- 
tine in situ to a system for the conduction of liquids by means of 
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special tubes applied to its extremes. This technique, when the 
abdominal cavity is sealed olf, permits the controlled hlling and 
washing out of the isolated loop as many times as may be required, 
or the continuous flow along-it of the solution to be absorbed. 

Physiologically the method rests on the fact, discovered by the 
authors, that an animal (rat or dog) not submitted to previous 
fasting absorbs, under constant conditions, approximately equal 
quantities of a given sugar per unit of time. This allows one to 
measure differences in the rate of absorption of different sugars 
placed in turn in the loop of intestine utilized; or to study, still by 
means of successive tests with the same loop, the influence of any 
substance or of a change in the experimental conditions on the 
absorption of a given sugar. 

This constancy in the rate of absorption lasts for three hours at 
least in rats anaesthetized with urethane, allowing four or five suc- 
cessive experiments of 30 minutes each to be carried out. 

The method is very simple in operation and assures the recovery 
of the substance not absorbed. Conclusions can in this way be 
reached with a great economy in animals, since the absorptions are 
compared in the same intestinal loop of the same animal. 

If the solution to be absorbed is made to flow continuously 
through the loop one can investigate the effect of the contfhual 
renewal of the intestinal contents which the carrying off of secreted 
products involves. 

The^ authors present the results obtained in rats with series of 
selective and non-selective sugars. 


T. CuNLiFFE Barnes (Philadelphia, Pa.). Electrical phase- 
boundary potential of acetylcholine. 

A portable one-channel electroencephalograph records signals pro- 
duced by the addition of acetylcholine to an oil-saline interface. 
3 c.c. of guaiacol (or other oil having OH groups for conductivity) 
is placed in a cup forming the end of a U-tube of saline immersed in 
200 C.C. of saline to test the electrogenic action of substances present 
in nerve (Beutner and Barnes, Science^ 94, 21 1, 1941). The aquedus 
phase on each side of the oil layer (model of the lipoid surfaqe of 
nerve) is connected with input circuit of a Garceau electroencephalo- 
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graph having grids of a pair of push-pull triodes going directly to the 
electrodes. 20 megohm shunts are placed in the grid circuits. The 
grids are near floating potential. The apparatus runs on house 
current and the inkless writing styl<is«records by electrical means on 
dry tape. , 

0-2 c.c. of saline is added near the oil surface in the 200 c.c. beaker 
without effect (some oil-cells give a positive deflection much smaller 
than the negative wave of acetylcholine in saline). 0-2 c.c. of 0 01 M 
KCl in saline has little or no effect, whilst 0-2 c.c, of 0 01 M acetyl- 
choline in saline produces a negative wave of several millivolts 
(usually followed by a positive wave forming curves resembling 
classical diphasic variation in nerve). The exact shape of the wave 
tannot be demonstrated by a direct-writing oscillograph but it is 
significant that acetylcholine produces a signal at a molarity where 
all other nerve substances tested give no defiection. Disturbance of 
the oil surface distorts the acetylcholine wave but a similar distur- 
bance produced by addition of the saline control has little effect 
unless the layer is broken. Records taken without an amplifier 
(electrocardiograph) will be exhibited showing that the down-stroke 
of the spike is not determined by the time-constant of the electro- 
encephalograph. 

The demonstration suggests that (1) spike potentials can be pro- 
duced by a phase-boundary mechanism at an oil-saline interface; 
(2) there is no need to postulate the existence of an imaginary 
Bernstein membrane; (3) inorganic ions like potassium have very 
feeble electrogemc action at an oil-saline interface resemlfling the 
nerve fiber; (4) lipoid-soluble organic substances like acetylcholine, 
thiamine and sympathin probably produce the action currents in 
nerve; (5) choline esterase is not essential for impulse formation; 
(6) the curare-like action of prostigmine can be duplicated by intro- 
ducing the drug into the oil prior to the tests described above. 
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